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ENTERED AT THE POST OFFICE AT Ne We, 


AS SECOND-CLASS MATTER. 


NEW YORK, 


{OFFICIAL NOTICE. | 
Twenty-Sixth Annual Meeting, Western Gas Association. 


<sealiaialiadisen 
OFFICE OF THE SECRETARY, ) 
NEw ALBANY, IND., April 7th, 1903. 5 

The annual meeting of the Western Gas Association will be held at 
the Claypool Hotel, Indianapolis, Ind., May 20, 21, 22, 1903, and will 
be called to order by its President, Mr. A. H. Barret, of Louisville, Ky., 
at 10 a.m., Tuesday, May 20. 

Announcements as to rates will be made after the opening of the 
Claypool Hotel, which is entirely new, and has been in the course of 
construction for 2 years, which will occur between the 15th and 25th of 
April. Indianapolis is one of the best hotel towns in the country, and 
within a few blocks of the Claypool Hotel are a number of hotels con- 
dueted on the European and American plan, at which rates suitable to 
all persons can be secured. 

The sessions of the Association will be held in a room provided by the 
Claypool Hotel. 

The Executive Committee has arranged for the following papers: 

Naphthaline, by Dr. W. H. Birchmore, Brooklyn, N. Y. 

Gas and Meters, by Mr. John McIlhenny, Philadelphia, Pa. 

The Most Economical Yield per Pound of Coal, by Mr. James Somer- 
ville, Indianapolis, Ind. 

Increasing the Sale of Gas to Existing Customers, by Mr. B. W. Per- 
kins, South Bend, Ind. 

Municipal Ownership, by Mr. A. E. Boardman, New York City. 

High Pressure Gas Mains Under the Mississippi River at New Or- 
leans, by Mr. Thos. D. Miller, New Orleans, La. 

Low Candle Power Gas, by Capt. W. H. White, New York City. 

Wrinkle Department, Edited by Mr. W. E. Steinwedell, Cleveland, O. 

Reports will be made by the following committees: On Specifications 
for Gasholders; World’s Fair Committee. 

Arrangements are being made with the various Passenger Associa- 
tions to secure the usual 1} rate for persons attending the convention, 
full details of which will be given shortly. 

The Secretary will be pleased to answer any questions relating to the 
meeting, and will mail application blanks for membership to appli- 
cants. The membership fee is $10, which includes the first year’s dues, 
annual dues $5 thereafter. The Association publishes and distributes, 
free of charge, to its members the Proceedings of the Association, which 
alone is worth more than the annual dues. Yours truly, 

Jas. W. DUNBAR, Sec’y. 








[OFFICIAL NOTICE. ] 
Wrinkle Department, Western Gas Association. 
pate atm 
WESTERN Gas ASSOCIATION, 

OFFICE OF THE WRINKLE DEPARTMENT, > 

721 Citizens Building, Cleveland, O. ! 
To the Members of the Western Gas Association: The Wrinkle De- 
partment is now ready to receive contributiens:for the 1903 collection, 
and I would thank you to please send teh or description of any 

new device or method you may have appre address. 
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Any sketch, photograph or drawing, accompanied by a written ex- 
planation, of a new idea will be gratefully received, and it is hoped 
that you will comply promptly by favoring us with a contribution. 

Respectfully, W. E. STEINWEDELL, 
Editor Wrinkle Department. 








BRIEFLY TOLD. 


———— 


THE CoL. ROBERT GRIER MONROE Municipal LIGHTING BILL.—The 
Commissioner of Electricity, Gas and Water Supply for New York 
city, whose title and names are in the caption to this comment, seems 
to have met with serious opposition in the State legislature—the dis- 
affection or dissatisfaction extended to and through both of the legis- 
lative divisions—to his proposal to construct and operate for public ac- 
count in this city an electric lighting plant. The respective committees 
of the Senate and Assembly in initial charge of Colonel Robert Grier 
Monroe’s measure have refused to report it, mainly on the ground that 
such authorization is against good public policy, wherefore the 
‘*Colonel,” his aides ‘‘The Acorns” and Borough President Jacob 
Cantor are not in as good fetile over their suddenly conceived project 
as they were when they were ‘‘aborning it.” However, some disap- 
pointment must come to all at one time or another, and this appears the 
time for such to visit the Colonel. Meanwhile we trust that ‘‘ Jakie’s ” 
friends have not gone short of too many shares of Consolidated gas un- 
der 210. They may have a hard time covering without loss. The 
argument made in opposition to the municipal lighting scheme, which 
was put forth by Mr. John M. Bowers at Albany the 7th inst., was in 
his most masterful vein, and the full text of his pleadings can be found 
in the metropolitan newspapers, dated April 8th. 









NoTEs.—— 
Looat capitalists have under consideration the construction of a gas 
plant at Newton, Pa. 


AT the annual meeting of the shareholders in the Essex and Hudson 
Gas Company, of Newark, N. J., the assemblage was much pleased at 
the progress made during the year, as shown by the annual reports. 
The net profits for the twelvemonth were quite near to $300,000, which 
sum represents not far from 44 per cent. on the capital stock. During 
the year 34 miles of mains were put down and 42,000 services were put 
in and relaid; 13,000 gas appliances were sold, and 20 gas engines were 
put in service—the Company now supplies gas to 356 gas engines. The 
amount expended in betterments on the manufacturing and distributing 
divisions was in excess of $400,000. The officers elected were: Directors, 
John F. Shanley, George R. Gray, Thomas N. McCarter, Leslie D. 
Ward, Elisha B. Gaddis, James Smith, 3d, J. P. Dusenberry, Randal 
Morgan, Halsey M. Barrett, W. S. Davis, Spencer Weart, George 
Spottiswoode, Peter Hauck and Uzal H. McCarter; President, John F. 
Shanley; Vice-President, George R. Gray; Secretary and Treasurer, J. 
P. Dusenberry. 


THE proprietors of the Mt. Joy (Pa.) Gas Company have increased the 
selling rate to $2 per 1,000 cubic feet. 


THE works’ men of the Cleveland (O.) Gas Light and Coke Company 
have been granted an increase of 15 cents per day in their rate of pay. 


Mr. J. H. OWENs is now in full charge of the management and oper- 
ation of the plant of the Cadillac (Mich.) Gas Company. 


Mr. Car H. GraF, who recently resigned the position of Engineer 
to the Gas and Electric Company, of Bergen County, N. J., -has been 
appointed Engineer-in-Chief of the many valuable gas properties owned 
by the Tilford-Lynn syndicate of this city. The headquarters of the 
syndicate are in the Lincoln Trust Company’s building, 208 Fifth 
avenue. 


Mr. VERNON K. GOULD has assumed the Superintendency of the Ban- 
gor (Me.) Gas Light Company, succeeding Mr. Charles E. Dole, who 
resigned to devote his entire time to the development of his rapidly ex- 
tending electrical business, chiefly in the construction line. Mr. Gould 
has acted as Assistant Superintendent to the Company since 1897. 


THE proprietors of the Webster (Mass.) Electric Company, who are 
also in control of the gas supply of the district, have announced a re- 
duction in the selling rates, the same to become operative the Ist prox. 


HELD IN THE GRAND HOTEL, CINCINNATI, O., MARCH 18, 19 AND 20, 153. 
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NINETEENTH ANNUAL MEETING, OHIO GAS LIGHT 


ASSOCIATION. 


—_ 





First Day—MORNING SESSION. 


WRINKLE DEPARTMENT. 
The President introduced Mr. E. E. Eysenbach, of St. Paul, Minn., 


Editor of the Wrinkle Department, who presented the following: 


No. 1.—Valve Gear.—Mr. V. L. Elbert, Superintendent of the st. 


Paul Gas Light Company, has given me a description of a valve gear 
that he is using very successfully at his works. 


This gear is especially 











Wrinkle No. }. 
A, Side View; B, Cross Section; C, Single Differential Sheave; D, Groove Wheel; E, Valve 
Stem; F, Valve Stand; H, Hanger; G, Chain. . 
adapted for use where valves are not square with floor or on the same 
plane as valve stand. Also for any valve with inside or outside screw. 
The cut shows the latter. The sheave C has square hole in center and 
is placed over the brass nut of valve, the sheave C, Fig. 1, is left holed 
and drilled to fit valve stem. The chain is special steel link and can 
be obtained from any chain block factory. The groove wheels d are 
loose on the shaft, held in position by a steel pin in the axle; at every 
corner turned, two of these wheels are necessary. With the inside 
screw valve remove wheel from stem and place on sprocket wheel and 
proceed as per cut to complete. 


No. 2.—Electric Alarm Gauge.—Mr. F. H. Shelton sends a descrip- 
tion of a device, as fitted up and used by E. H. Grander,®Assistant 
Superintendent of the Consolidated Schuylkill Gas Company, Royers- 
ford, Pa. The figure is self-explanatory. 

An ordinary siphon gauge with rather large sized tubes is used. 
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Wrinkle No. 2. 


Tubes are filled with water to which about 10 per cent. of sulphuric 
acid has been added. Battery is charged pretty heavy to. overcome 





Under the new schedule gas will be sold on illuminating account at 
$1.85 per 1,000 cubic feet, the rate for a fuel gas supply being fixed at 
$1.45. 





resistance of water. Natural gas companies have used this device, ill 
ing the tubes with mereury, which forms a better electric circuit, but '8 
| not nearly as sensitive a gauge as a water gauge, 
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‘u. 3.—Stand Pipe Jointing.—Mr.-F. C. Shepard, of iiosieapolis, 
es ... has used asbestos rope and found ita very successful ‘substitute 
for oreclay and iron borings. in common use for this purpose. It is 
quicly put in and easily removed, and makes a perfectly tight joint. 


No. 4.—Mr. R. Shacklette, Manager of the Adrian (Mich.) Gas Com™ 
pany, writes as follows: 

‘\]l gas companies say that failure to receive bill does not entitle 
consumer to discount after regular discount period; each consumer 
should, therefore, be notified when he has no bill by sending regular 
bill with words NO BILL stamped on it.” This would be very useful 
where no minimum charge is made. 


No. 5.—Ventilator for Double Floor Retort House.—The large 
amount of steam which collected below the charging floor in the double 
floor retort house proved such a nuisance in cold weather that a 3-foot 
galvanized pipe was fastened on the wall of the house and carried up 
into the ventilators of the house. On the bottom of this pipe was put a 
hood slightly larger than the coke wagon. Coke is drawn into the 
wagon without quenching and is drawn under this hood to be quenched. 
The pipe carries off a great part of the steam, and a small steam coil in 
the bottom of the pipe induces a draft. This wrinkle was contributed 
by Mr. H.W. Douglas, Manager of the Ann Arbor (Mich.) Gas Company. 


No. 6.—Sprinkler for Scrubber.—Contributed by Mr. V. S. Elbert, 
St. Paul (Minn.) Gas Light Company. Spray for Scrubber.—A, top of 














am 
Wrinkle No. 6. 


scrubber; B, ordinary 4-inch flange; C, 4-inch plug tapped for 3-inch 
pipe; D, ¥-inch coupling; FE, }-inch plug; N, }-inch pipe; M, ,,-inch 
iron rod; P, circular copper plate—perforated; X, water connection 
from steam pump. 

The hole drilled in cap Y should be large enough to allow the rod to 
vibrate. The lower end of pipe N should be as near top of scrubber as 
possible. Water entering at X fall to perforated plate causing plate to 
vibrate in 4-inch pipe, causing water to spray towards the circumfer- 
ence of scrubber and perforations furnish water for the center. By 
altering the dish of the plate any desired distribution can be obtained. 


No, 7.—Automatie Intermittent Siphon Used for Flushing Scrub- 
bers in Gas Works.—A description of a similar device was contributed 
to this department by Mr. Baehr, of Denver, last year. This one, how- 
ever, was not effected by the pressure in the scrubber, being entirely 
open to the atmosphere. A seal-pot is suspended from the under side of 
the top plate of scrubber. A similar seal-pot is placed under the barrel. 
A number of small openings at bottom of outer pipe allow the water to 
fill inner space between the two pipes and to flow down through the 
the inner pipe, starting the siphon. This wrinkle was contributed by 
Mr. Malone, Superintendent of the Madison (Wis.) Gas and Electric 
Company. 

The Editor received very few contributions this year. ‘‘We have 
exhausted our supply of wrinkles by sending them to the Ohio and 
Western Association” writes Mr. Butterworth, President of the Denver 
Gas Company. This may be the experience of others; besides the busi- 
hess was so good during the year that instead of acquiring new wrinkles 
we probably lost some of the old ones. In this way only I can account 
for their scarcity. 

The President—We all appreciate the amount of work performed by 
Mr. Eysenbach in getting together and presenting to us the many valu- 



































Wrinkle No. 7. 
Secti»nal Diagram of Automatic Flush for Tower Scrubber. Scale \& inch equals 1 foot. 
has involved the expenditure of much time and labor. I will now call 
on the members for any discussion with reference to any special 
wrinkle. The Chair would be pleased to hear fron anyone who has 
anything to say by way of discussion on any of the wrinkles which you 
have heard read. If there are no questions or no discussion we will 
proceed with the regular order of business. Unfortunately, the Question 
Box papers have not arrived, owing to some delay on the part of the 
express companies. We will, therefore, have to leave that portion of 
the programme until later in our proceedings. We will now take up for 
consideration the paper by Mr. W. A. Baehr, of Denver, Colorado, en- 
titled 
THE CONSTRUCTION AND OPERATION OF RECUPERATIVE 
BENCHES. 
As Mr. Baehr is not in attendance I will request Mr. Doherty to read it. 
Mr. Henry L. Doherty then read the following: 
In spite of the importance which is attached to the recuperative bench 
as one of the components of a gas works demanding the most serious 
consideration, very little attention seems to have been given the subject 
of late. I will endeavor to cover the principal points concerning the 
operation of such benches in the first part of this paper, and to draw 
such conclusions therefrom as will enable me to deduce certain lines of 
reasoning upon which to base the proper principles of construction. 
In order to avoid the inevitable confusion arising from the use of 
terms not clearly understood, I will adopt the following definitions for 
use in this paper: 
A recuperative bench is one in which both the primary and secondary 
air, or the secondary only, are preheated by passing through a flue, or 
set of flues, without reversal in direction, and continuously; the trans- 
fer of heat being accomplished through the walls of the flues. 
A full-depth recuperative bench is one in which both the primary and 
secondary air are preheated. 
A half-depth recuperative bench is one in which the secondary air 
only is preheated. 
These definitions give absolutely no chance for any misunderstanding 
concerning the actual size in feet or inches of a bench, but show funda- 
mental principles by which they can be readily distinguished. 
Operation.—The first point which attracts our attention, and it is a 
very important one, is the proper regulation of the primary and sec- 
ondary air. This matter is quite difficult to accomplish. The factor 
which determines the constancy of regulation is the resistance in the 
fuel bed, and this, as anyone can readily see, is subject to continual va- 
riation. The depth of fuel, its distribution and degree of fineness, and 
the varying accumulation of ash and clinker all influence the resist- 
ance very much. Of course, the fuel should be maintained as level as 
possible in order that the whole bed should act uniformly, and not have 
one portion of it worked harder than other parts, resulting in the forma- 
tion of clinker, 
There is only one accurate method to determine the correct adjust- 
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We have tried all the time honored wrinkles which have from time to 
time appeared in the proceedings of the various gas associations, but we 
never succeeded in getting really good results until we analyzed the 
waste gases. 

Flue Gas Analysis.—As the principal ingredients of spent or flue 
gases are CO,, CO, O and N, and a determination of the first three is all 
that is usually required for furnace regulation, three solutions only are 
necessary. The reagents used for the absorptions are as follows: 

For CO,. A 16 per cent. solution of caustic potash. This solution 
also absorbs H,S and SO,, if present in the gas. 

For O. An alkaline solution of pyrogallic acid, C,H, (OH),. Dis- 
solve 20 grm. of pyrogallic acid in 100 cc. of water. When about to 
use, mix some of this solution with its own volume of the potash solu- 
tion. 

For CO. A strongly acid solution of cuprous chloride. Dissolve 15 
grm. of the red oxide of copper, Cu, O, in 100 ce. of strong hydrochloric 
acid, specific gravity 1.19. Keep this solution in a glass stoppered bot- 
tle with scraps of metallic copper. 

These reagents must be applied in the order given or they will absorb 
other gases besides the one intended, unless such gases were first re- 
moved. There have been a great many reagents recommended, but the 
above are the ones used by Prof. N. W. Lord, of the Ohio State Uni- 
versity, who is an eminent authority on this class of work. Further- 
more, it is highly important that the same kind of solutions be used, as 
any other solutions will introduce time and other factors, which will 
produce varying results. 

In a very great many instances the gases to be analyzed are so hot 
that it becomes very difficult to secure samples. In such cases a water 
cooled tube used in connection with an aspirator is essential, and a de- 
sign for such a tube is herewith appended. This design is made up of 
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ordinary pipe and fittings sugh as are on hand in every gas works, It 
is put together as follows; 
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Light DZournal. 

The 2-inch cap is first tapped for a }-inch pipe thread in center. [ he, 
the required length of 2-inch pipe is cut and threaded at both ends an 
the tapped 2-inch cap screwed on tightly. Next, the 4-inch pipe js 
screwed into the 2-inch cap as shown. 

Now, separately from the above, the correct length of 14-inch pipe jg 
screwed into the 2-inch reducing tee with a running thread. Ai {hp 
other end of the 1}-inch pipe a spider is fastened, so as to be a loose {i 
inside the 2-inch pipe. Then the 14-inch pipe is lowered into the 2-inc) 
pipe until the 2-inch reducing tee meets the end of the 2-inch pipe, and 
then it is screwed on tightly. 

The only remaining thing is to put on the 1}-inch reducing tee. This 
is readily done by boring out the 4-inch end of this so as to slip over 
the 4-inch pipe. The tee is then screwed home on the 14-inch pipe, 
Three joints then will have to be soldered as marked on this plan. This 
soldering is all right at these places for that end of the contrivance is 
not exposed to the heat. The following short descriptions of various 
kinds of apparatus for flue gas analysis will be of service to those who 
may wish to look up the subject. 

In the Cooper tubes, or eudiometers, we have the simplest and cheap- 
est of all gas analysis apparatus. A Cooper tube consists of a glass 
tube with a bulb at the closed end, and 2$ inches from the open end the 
tube is bent so that the short leg reverses in direction from the tube and 
forms an angle of 45° with it. Three sizes, called respectively 10 per 
cent., 25 per cent. and 50 per cent. tubes will be found sufficient for 
gas analysis. 

The 10 per cent. tube is the one most generally used; it is 224 inches 
in length, and its volume to the 1,000 mark on the leg is 200 cc. This 
volume is divided into 1,000 equal parts, of which 100 parts, or 10 per 
cent., is contained in the graduated portion of the leg. Hence the name 
—10 per cent. tube. The graduated portion of the leg is divided into 
100 equal parts, beginning at 900 near the bulb and ending at 1,000 
near the bent end. Each division indicates one part in 1,000, or prac- 
tically one-tenth of 1 per cent. of the whole volume. In order to bring 
the gas to constant temperature and pressure after each absorption is 
made, the tube is placed in a large equalizing cylinder filled with water 
that has been in the room’ for some time. 

The 25 per cent. and 50 per cent. tubes are arranged similarly to the 
above, except the percentage of the whole volume which is in the leg is 
25 per cent. or 50 per cent. instead of 10 per cent. Gas analysis with 
these tubes is somewhat slow, due to the fact that the solution used for 
absorption must be removed and clean water run in to take its place be- 
fore a reading can be taken in the equalizer. Anyone interested can 
find a full description of these tubes and how to use them in a paper' 
by Mr. O. O. Thwing, of St. Louis, read before the Western Gas Asso- 
ciation in May, 1893. 

For analysis of furnace gases only, the apparatus most generally em- 
ployed is »the Orsat-Muencke, or some one of its modifications. The 
Orsat-Muencke apparatus consists of 3 absorption pipettes and 1 water 
jacketed measuring burette complete in a travelling case. 

The measuring burette hasa capacity of 100 cc., and at its base is 
connected with a small bottle which contains water, brine, or mercury, 
by means of which the level of the liquid in the burette is raised or 
lowered so that the gases can be measured at atmospheric pressure. 
The top of the burette is connected by means of thick walled capillary 
tubes to the 3 absorption pipettes, the inlet to each being regulated by a 
cock and the outlet being connected to a relief vessel. The first pipette 
contains a caustic potash solution for the absorption of CO,, the second 
an alkaline pyrogallic acid solution for O, and the third an acid solu- 
tion of cuprous chloride for CO. All absorption pipettes are filled with 
fine tubes, so as to present a large surface of reagent to the gas. In 
the cuprous chloride vessel the tubes contain pieces of copper wire to 
keep the solution in the cuprous state. 

The gas is drawn into the measuring burette and 100 ce. of it are re- 
tained at atmospheric pressure and temperature. By raising the small 
bottle the gas is forced into the first pipette and the CO, absorbed, then 
it is drawn back and measured, the loss in volume being the percentage 
of CO, present, and the process is continued in a similar manner for the 
other constituents. 

Another simple, but very accurate, form of gas analysis apparatus is 
that known as the Hempel. It consists of a measuring burette and cor 
rection tube surrounded by a large water jacket. At the bottom of the 
measuring burette a regulating bottle or bulb is attached. There is il 
cluded a series of absorption pipettes, one for each gas or combination 
of gases. The inlets and outlets of each pipette are made of heavy 
walled capillary tubes. Each pipette, after receiving the gas from the 
measuring burette, can be detached, and thus the gas and the absorb- 


1, “ Gas Analysis,” JourNa, June 12, 1898; p. 848, 
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ing solution can be thoroughly agitated, producing a very rapid and 
complete absorption of the gas which is to be removed. Then the 
pipette is again attached to the measuring burette, the gas drawn back, 
and » reading taken at constant temperature and pressure. This pro- 
cess is then repeated for the other constituent gases. 

There are many other forms of gas analysis apparatus, among which 
may be mentioned Elliott’s and Bunte’s, and descriptions of these can 
be found in any of the trade catalogues of firms who deal in chemical 
apparatus. I gave the above outline descriptions of the apparatus in 
common use, because the importance of flue gas analysis demands it, 
and to direct such people who are intending to begin this kind of work 
to the best and most reliable methods of securing their results. 

Since all the usual gas analysis apparatus give results by volume, 
and it is customary to give final results in per cent. by weight, it is 
necessary to reduce the per cent. by volume to per cent. by weight. 
This is most readily done by multiplying the percentage of each con- 
stituent gas by volume, by the density of that gas, then divide this pro- 
duct by the sum of the products of the multiplication of all constituents. 
Each quotient will then give the percentage by weight for that par- 
ticular gas. As the volume of a gas changes with variations of atmo- 
spheric pressure and temperature, it is necessary, in order to obtain a 
standard for comparison, to reduce all volumes as measured to the 
volume which that quantity of gas would occupy at sea level atmo- 
spheric pressure, which is 760 millimeters of mercury, and also to 0’. 

The following formula may be used to make these corrections: 


VY = the measured volume of gas. 
t = temperature of this gas in degrees Centigrade. 
p = atmospheric pressure at which the measurement was taken. 
Then the corrected volume = PEA te OM 
760 x (273 + t) 

The theoretical yield of CO, should be approximately 21 per cent. by 
weight. To balance the analysis, after reducing it to per cent. by 
weight, sum up all the oxygen in the CO,, CO, and O present and com- 
pare it to the nitrogen. Atmospheric air contains very nearly 77 parts 
by weight nitrogen, and 22 parts by weight oxygen. From this rela- 
tionship, which must necessarily hold true, the balance of any flue gas 
analysis can be derived. If the nitrogen is not present in the ratio of 
3.34 parts for every 1.0 parts of oxygen, you may conclude your anal- 
ysis is wrong. 

Calorimetry.—Why do we take such pains to make careful flue gas 
analyses, and to watch our draft with a hawk’s eye, and still neglect 
the source from which we obtain our heat? How many of us know 
from day to day the calorific value of the coal or coke we are firing in 
our bench furnaces and under our boilers? Most of the gas companies, 
and I may safely include the electric companies, contract for a certain 
kind of coal each year. This is generally of a variety such as would 
suit their conditions, and if the coal companies constantly furnished the 
grade specified all would be well. Butdothey? Are they giving us 
the calories we are paying for? If not, how do we know they are not? 
Where does the burden of the blame lie? 

There is only one way to settle this vexed question and that is by daily 
calorific determinations. And to that end I suggest that in every com- 
pany the superintendent be furnished with a daily report showing the 
calorific values of the fuels fired the preceding day, the flue gas anal- 
yses from hourly or bi-hourly observations, and finally the heat efficiency 
of every furnace and of every apparatus that utilizes or transforms heat 
into other forms of energy. Here is the keynote of success or failure, 
the real and unfailing standard by which to gauge the performance of 
any machine. The heat efficiency—how many engineers there are 
who do not reduce their observations to this basis ; very few do. Iam 
afraid that altogether too few of us realize that all energy, whether 
chemical, mechanical, electrical or in other forms, is directly reducible 
and comparable on a heat basis. 

Our scrubber efficiencies, which result directly from the chemical 
actions taking place therein, are readily reducible to heat reactions. 
Our condensers and purifiers should be rated in the same way. Our 
boilers, water gas plants, coal gas benches, in fact every apparatus used 
for transforming one kind of energy to another, should and can be 
treated as a heat machine. 

In this paper I will treat recuperative benches purely from a heat 
standpoint. In order to give an idea of the various steps leading up to 
the subject it is mecessary to include calorimetry and mention the 
different makes of machines. I will only give their names, as this paper 
Would become too long otherwise. Full descriptions can be found in 
the catalogues of dealers. 

Various Makes of Calorimeters.—The Carpenter, Parr, Mahler bomb, 
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Favre and Silberman, Scheurer-Kestner, Meunier-Dollfus, Berthelot, 
Alexejew, Fischer, Thomsen, Schwackhofer, W. Thompson, Barrus, 
Hartley and Junker, Lewis Thompson, Andrews, Berthelot and Violle, 
Atwater Krocker, Hempel, Walther-Hempel, Witz, Hermann, Herschel, 
Bunsen, Schulla and Wartha, Von Tham and Dieterici. 

Full descriptions of the method of operating these can be found in the 
‘* Calorific Power of Fuels,” by Herman Poole. The Mahler bomb, the 
Carpenter, and the Parr are the most extensively used. 

Specific Heat of Gases.—Before reaching the main portions of this 
paper it is necessary to give thorough consideration to one more pre- 
liminary subject, viz.: The specific heat of gases at various temperatures. 
During some years of study on ‘‘ Heat ” there has been no more difficult 
or abstruse problem presented to me than this same subject. In the 
first place there are very few authorities who say anything at all about 
it, and those that do give the most remarkable series of variable and 
contradictory statements one could well imagine. 

The ordinary text and reference books on physics give tables of the 
specific heat of gas at constant pressure and at constant volume, but 
say nothing which would lead éne to suppose that these gases had a 
thermal capacity varying with the temperature. In fact I feel safe in 
saying that the average engineer, or college man, does not know that 
such a variation exists. 

In the ‘‘ Chemiker-Kalendar,” by Dr. Rudolph Biedermann, pub- 
lished in Berlin, Germany, the tables of specific heat of gases are ex- 
pressly stated to be true only between certain ranges of temperature. 
To show some of the research work done on this subject I will quote the 
following from ‘‘ Nernst’s Theoretical Chemistry,” beginning on page 
34. In this extract the temperatures are quoted in degrees Centi- 
grade: 

‘©A number of French investigators have recently succeeded in de- 
termining the specific heats of gases at very high temperatures with 
quite a considerable degree of accuracy. Mallard and Le Chatelier 
(Compt. Rend., 93, 1,014, 1,076, 1881) exploded a gas mixture of known 
composition in a closed iron cylinder, and determined the maximal 
pressure developed thereby. This last measurement was performed at 
first with a Bourden’s manometer, which recorded its data by means of 
a needle on an evenly rotating cylinder. Later these same investiga- 
tors employed the crushing manometer constructed by Sarreau and 
Violle (ibid., 95. 26, 1882, on which the pressure was measured by the 
permanent deformation of a small, solid, copper cylinder placed be- 
tween an anvil face and a piston, on which the pressure to be deter- 
mined acted; also, here the time occupied in developing the pressure 
was determined by means of a needle and a rotating cylinder. Thus 
by measuring the maximal temperature, and since the heat developed 
by the explosion is known from the thermochemical data, there is given 
at once the heat capacity of the gas mixture. A correction must be made 
to account for the heat given off from the walls of the explosion bomb, 
which on account of the quick occurrence of the explosion is incon- 
siderable; this correction can be calculated from the velocity of cool- 
ing observed by the decrease of pressure after the explosion, or it can 
be determined quite accurately in the experimental way by the use of 
various large receiving vessels.” 

From the fact that the maximal pressure of a gas mixture, for ex- 
ample “ knall gas,” when exploded with admixture of equal volumes 
of nitrogen or oxygen, or hydrogen, or carbon monoxide, experiences 
the same diminution of temperature, it follows that these gases possess 
the same heat capacity up to the maximal temperature of explosion; 
i. e. up 2,700°. This is true, provided that these gases have th same 
co-efficient of expansion up to these temperatures, something which can 
scarcely be doubted after the measurements of V. Meyer and Langer 
(Pyrochem. Unterss., Braunschweig, Bruesswick, 1885). 

These results have been confirmed as well as broadened at several 
points by Violle (Comp. Rend., 96. 1,358, 1883), and also by Berthelot 
and Violle (ibid. 98. 545, 601, 770, 852, 1884). It was shown later that 
nitrogen and carbon monoxide have the same heat capacity, by the ex- 
plosion of a mixture of cyanogen and oxygen, which led to the forma- 
tion of carbon monoxide and nitrogen; thus 

C.N, + O, = N, + 2C0. 

From the heat developed by this reaction and the maximal tempera- 
ture observed, there could be calculated the specific heats of nitrogen 
and carbon monoxide. Finally, from further researches which were 
conducted with an excess of nitrogen, there could be stated the follow- 
ing formula for the molecular heat of N,, H,, O,, and CO at constant 
volume, and which can be regarded as good from 1,600° to 4,500°; viz. : 


4.75 + 0.0032 (t — 1,600). 
For the latter temperature, 4,500°, this formula gives 14.1; 7. e., the 
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molecular heat of the permanent gases increases very considerably 
with the temperature. 

From observation on the maximal pressure in the explosion of hydro- 
gen and carbon monoxide, in the presence of varying quantities of 
nitrogen, Berthelot and Violle calculated the. molecular heat of the 
water vapor to be 
16.2 + 0.0038 (t — 2,000), 
dtexide 
19.1 + 0:0030 (t — 2,000). 

Both formula refer to thé molecular heat at constant volume. 

Later, Mallard and Le Chatelier (‘‘ Wied. Beibl.,” 14.364, 1890), used 
in a very similar way the maximal pressures of various explosives as 
observed by Sarreau and Violle, to calculate the speeific heats of gases, 
and thus obtained results showing undoubtedly that the molecular 
heats of the ‘‘permanent” gases increase strongly at higher tempera- 
tures. For the mean molecular heats at constant volume between 0° 
and t° they found: 

Carbon dioxide 
Water vapor 
Permanent gases 


and for that of carbon 


6.50 + 0.00387 t. 
5.78 + 0.00287 t. 
4.76 + 0.00122 t. 

At the same time they found that the molecular heat was indepen- 
dent of the pressure itself, at pressures of 6,000 to 7,000 atmospheres. 

The Dependence of the Specific Heat of Gases on the Temperatures. 
—It has already been repeatedly shown that the specific heat of gases 
steadily decreases with decreasing temperature (the apparent excep- 
tions exhibited by the vapors of acetic acid and of nitrogen dioxide at 
certain temperature intervals have been referred to the dissociation 
phenomena). 

As Le Chatelier noticed (‘‘ Zeitschr. Phys. Chem.,” 1. 456, 1887.) this 
decrease indicates a tendency for the specific heats of the most different 
gases to approach the closer, the more the temperature sinks, and at 
absolute zero the values of the molecular heats at constant pressure 
seem to converge at about 6.5. The observations, therefore, can be rep- 
resented by the formula, 

Cp = 6.5+aT, 
in which 7 represents the absolute temperature, and a represents a co- 
efficient which is greater according as the molecule is more complex. 

The following values have been calculated for a: 


H,, N,, O,, CO 
NH 


If, for example, one calculates the mean specific heats measured by 
E. Wiedemann between 20° and 200°, with the help of the formula given 
above, he will find very good agreement. Also the values found by 
Le Chatelier at very high temperatures (as above) are in good agree- 
ment, since the true molecular heats at constant pressure, calculated for 
—273°, for the following substances are: 


All are nearly equal and not far removed from 6.5. 

The above extract from ‘‘ Nernst’s Theoretical Chemistry” gives the 
present state of knowledge, and some of the experiments performed to 
determine the specific heat of gases at high temperatures. A number of 
other investigators, some of high repute, have worked on this problem 
from time to time, but unfortunately their results do not present the 
uniformity of conclusions so much desired. I cannot enumerate all 
this research work, but a few instances are mentioned in the ‘‘Chemi- 
ker-Kalendar” for 1902, and several articles on high temperature work 
have appeared in the scientific journals during 1902, giving descriptions 
of experiments performed along these lines. 

After looking through a large number of standard works of refer- 
ence, and writing to several college professors of high standing, none of 
whom could give me the tables I sought, I was about to give up hopes, 
when it occurred to me that perhaps Mr Fred. Bredel, of Milwaukee, 
could give me some information on the specific heat of gases at various 
temperatures. Mr. Bredel read two very able papers in 1892 bearing 
on the same subject as this paper, one' before the Ohio Gas Light Asso- 
ciation entitled ‘‘The Determination and Regulation of the Proper Pro- 


1. See Journax, April 18,-1892,-p. 558. 








portions of Primary and Secondary Air and Steam in Regener:tiye 
Furnaces,” and the other! before the Western Gas Association, entitled 
‘*The Advantages of Recuperative Furnaces in the Utilization of Heat,” 
I wrote to Mr. Bredel for what information he could and would vive 
me, and great indeed was my pleasure at receiving the following reply 


‘* MILWAUKEE, WIs., Jan. 16, 1903. 


‘Mr. W. A. Baehr, Superintendent Gas Department, The Denver (Gas 
and Electric Company, Denver, Col.—My Dear Sir: I herewith send 
you a diagram showing the specific heats. Most of them are calculated 
by myself and corrected to date. I have found that they are practically 
correct and give the average of all compilers where actual experiments 
have been made. I figured them out theoretically. 

‘ If in your article you want to mention the temperatures I wish you 
would mention the way I got at them. I compiled same from different 
authorities to as high a heat as actual experiments have been made, then 
found out the coefficient of increase and then checked back. Naturally 
the moment you would touch the dissociation point, something entirely 
different would happen; but as that is only just reached in the instance 
of water vapor in actual firing the figures can be taken as correct, as 
they stand. The proof that the thing is very closely correct is that in 
theoretically figuring high temperatures by means of this table they coin- 
cide with temperatures that have been measured, and this I consider the 
main check of their correctness. The actual calculations, unhappily, 
have been mislaid by me, and only the original diagram, as drawn by 
me, is left; and some of the figures have been proved to be correct since, 
where actual experiments have been made, and the table should stand 
as it is. 

‘*T have set the table up from time to time as in the different scientific 
journals results were published, and I have never found any large dis- 
crepancy. There have been some where the discrepancy has been quite 
a little, but which we afterwards found out to be incorrect. 

‘** Yours truly, (Signed) FRED BREDEL.” 


This diagram,’ which gives the specific heat of some gases in termis of 
the Centigrade scale, and which was furnished me through the courtesy 
of Mr. Bredel, I append to this paper. I also append a small diagram 
giving the same information on a reduced scale. 

Heat Reactions and Effect of Using Varying Quantities of Water 
on the Thermal Efficiency.—There is no question but that the water 
used in the furnaces to prevent clinkering has an important bearing on 
furnace operation. There should be enough water vaporized to keep 
the temperature of the fuel bed below the clinkering point, but in most 
works there is probably considerable excess water used. The correct 
quantity can be determined experimentally, by starting with a large 
excess of water, and gradually cutting it down until clinkers just begin 
to appear, or vice versa After the correct amount has once been de- 
termined it should be closely adhered to, and this can be done in the 
following way: 

In the first place the water must be supplied with a uniform head. 
At Denver we formerly used surface water, but this corroded the pipes 
and stopcocks so fast that an adjustment of flow would not hold good an 
hour. We thereupon changed our system to the artesian water supply, 
put in new petcocks, and the trouble has disappeared. There is an 
overhead tank fitted with a float-governed valve, in which the water 
keeps at a constant level. From this tank the leads run to the various 
stacks. 

We figure the amount of water down to cubic centimeters per minute, 
and then by means of a graduated burette and a stop-watch we take a 
reading every day on each bench. By adjusting the petcock the correct 
amount is readily supplied. 

Another important point in this connection is that if all the retort 
house men are allowed to tamper with the air slides, water supply, and 
general furnace regulation, all the analyses of flue gases and calori- 
meter determinations that one-half dozen chemists could make would be 
of no avail. All this should be left in the hands of the retort house 
foreman, and he should change adjustments only after proper tests 
have been made. 

Pyrometer Tests.—We procured a Heraeus Le Chatelier pyrometer 
from Mr. Charles Engelhard, 41 Cortland street, New York City, and 
made a great many temperature determinations in our benches. This 
pyrometer cast $150, and is without doubt the nicest instrument for 
making high temperature determinations on the market to-day. The 
elements used are platinum and platinum-rhodium. 

In order to secure reasonably correct temperatures we adjusted a bench 
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1. See JouRNAL, June 27, 1892, p. 908. 
2. The diagrams were not fowarded.—Eps. 
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until the flue gas analysis was very good, and then took readings. The 
following temperatures resulted : 


Temp. just above fire in furnace........... 1,950° to 2,050° F. 


in combustion chamber, 2 feet above nostrils. 2,440° F. 
‘¢ in combustion chamber, 4 feet above nostrils. 2,470° F. 
‘* of waste gases at top of recuperator.......... 1,475° F. 
‘* of waste gases at bottom of recuperator....... 750° F. 


Of course the temperatures vary somewhat from the front to the back 
of the benches, but we made several determinations at varying distances 
from the front with the foregoing average results. In view of these 
tests I will use the following temperatures in my calculations: 


Temp. just OE RS A re ot ee re 2,000° F. 
Sih CEOMMDUSTON CRATIDCR 65 6 56.5566 iseccgeconce 2,500° F. 

‘* of waste gases top of recuperator............. 1,500° F. 
‘* of waste gases bottom of recuperator......... 750° F. 


Our benches are full-depth recuperative benches of sixes, with retorts 
15 by 26 inches and 9 feet long, inside. 

| will now give various estimates of bench efficiencies, and in order 
to simplify the figuring, I will use the following specific heats: 


0) SE ee ee eee .2164 Heats of combustion. 
[fh REE 244 CtoCO, = 14,544B. T. U. 
BE alin ic sev vininekas 2379 CtoCO,= 4,400 “ 
BRE Ks oon cskanuses 48 CO to CO, = 4,348 “ 


The following computation shows the theoretical efficiency of a full- 
depth bench as compared to a half-depth bench, using no water in the 
furnaces: 


For full-depth bench: 
Heat Produced. 


1 pound C with 2.66 pounds O and 8.88 pounds N. 
to 3.66 pounds CO, and 8.88 pounds N.......... = 345465. T. U. 
Losses. 
3.66 pounds CO, from 60° to 2,500° F. = 3.66 x .2164 
Ri Miény Sidon fi vadedaeny ts xt hewbe xs = 1,932 B. T. U. 
8.88 pounds N. from 60° to 2,500° F. = 8.88 x 244 
We EN cect Gees Cae HAS. .dmaien es as” Reece ni 
Oe rere Cee ee a ee =...  F2a9 ss 


recovered by absorption in secondary air, which would be 5.77 x 
.2379 x 2440 = 3,349 B. T. U. 

The flue gases would have a specific heat of .236 and the temperature 
of the escaping gases at the bottom of the flues where secondary air is 
admitted would be 


arp OTM 9870x3400... 390... sas 

2.500 inb4 x 386 = 2,500 a" 2,500° — i * 

Then the heat recovered by absorption in the primary air would be 
5.77 x .23879 x (1,368 — 60) = 1,795 B.T.U. 

The final temperature of the escaping gases would be 

cece | S77 x 2879 % 1,308 1,998 

1,908 — 79.54 x 286 =, 1000: = Fisas 762? F. 

Then the net loss of heat = 7,219 — (3,349 + 1,795) = 2,075 B.T.U. 

Therefore, the theoretical efficiency of a full-depth bench, not allow- 
ing for radiation, opening of doors, etc., would be (14,544 — 2,075) + 
14,544 = 85.73 per cent. 

For a half-depth bench the heat produced and the gross losses are the 
the same as for a full-depth bench, as is also the heat recovered by 
absorption in the secondary air. But there would be no recovery in 
the primary air, and, therefore, the net loss for a half-depth bench 
would be 7,219 — 3,349 = 3,870 B.T.U, 

The theoretical efficiency, with previously mentioned omissions, for 
a half-depth bench would then be (14,544 — 3,870) + 14,544 = 73.39 
per cent. 

Now, in order to show the efficiency of a half-depth bench using 
varying quantities of water, I will give below the calculations when 











= 1,368° — 606° = 





using 
1 pound water for every 10 pounds C. 
4. ac “cc “ec 
- “cc se “ce : “ee 
1 “cc “ec ““ 4 sé 
ist: 1 pound water for every 10 pounds C: 
Heat Produced. 


's pounds C. burned with 107.71 pounds air (82.88 
pounds N) to 34.16 pounds CO, = 9} x 13.544.. 
pounds C burned with 1 pound H, O (4 pounds H) 


= 135,744 B. T. U. 


to 1§ pounds CO = } x 4,400.........--...-. = 2,934 “ 
i$ pounds CO. burned with 3, 865 5 pounds air (2, 976 . 
pounds N) to 2} pounds co, = 1§ x 4,348..... = 6,764 wie 








Losses. 

2 pond FLO footen OF te BIS? Fie cccicccs ceccccccse = 152 B. T. U. 
1 pound H,O, latent heat of vaporization..... ..... = 966 i 
1 pound H, ‘0 entering flues at 2,500° F. = 1 x 48 

Ka" Roe alan eaie aeiaelp) ese ante 1,171 
36.6 pounds co, entering flues at 2,500° F. = 36. 6 

SRE RR go A SA = 19325 ‘ 
85.856 pounds N entering flues at 2,500° F. = 85.856 

eA OU en. ccc don anes ceeceeee = 51,115 
2.976 pounds N entering flues at 2,500° F. = 2.976 

WiGMeOGI IRS o sa AwCatscuscedugeke dives tenes = 1,772 

CEN dc Sies sdk Kscaedewondesaweade = 74,501 


Recovered by absorption in secondary air, which is 


4 of 107.71 = 53.85 pounds to burn 94 pounds C to CO, and 





3.865 1§ CO to co, and 
3.865 ae = } H to H.0O. 
TGR neu = 61.58 pounds air. 
Heat absorbed = 61.58 x .2379 x 2,240 = om T. U: 


Then the net loss = 74,501 — 35,746 = peti * we OU 
Efficiency = (145,442 — 38,755) + 145,442 = 73. 


This would give the flue gases a specific heat of .238 and the tem- 

perature of the escaping gases would be 

61.58 x 2379 x 2,440 35,746 

2,500° — ——— ; MO = 2,500° — 246 _ 9» soo? — 1.188 = 
126.4 x .238. 30.083 1.312° F 

These estimates, of course, do not allow for radiation, opening of 

doors, etc. 

2d: 1 pound water for every 8 pounds carbon. 


Heat Produced. 


74 pounds C-burned with 84.63 pounds air (65.12 

pounds N) to 26.84 pounds CO, = 7} x 14,544.. = 106,656 B. T. U. 
} pounds C. burned with 1 pound A, O (4 pound H) 

to 1§ pounds CO = 3 x 4,400.................. = $9964 

1§ pounds CO burned with 3.865 > pounds air (2.976 

pounds N) to 2$ pounds CO, = 1§ x 4,348..... = 6,764 . 


35 per cent. 


Total heat of combustion................ = 116,354 S 


Losses. a 
1 pound H,O from 60° to 212° F.. .............0.. = 152 B. T. U. 
1 pound H,O, latent heat of vaporization.......... = 966 - 


1 pound H, ,O, entering flues at 2,500° F. = 1 < .48 

I BE Od EN Ria Lee ta slencbidcpeins = 1m “ 
29.28 pounds CO, entering flues at 2,500° F. = 29.28 

x BIGA Xx ZAM... cc ccce cece cces Pree = 15,460 as 
68.096 pounds N entering flues at 2,500° F. = 68.096 

iMG OLE, Noe gate eden awd ckdce = 40542 “« 
2.976 pounds N entering flues at 2,500° F. = 2.976 


SD knock dees 083i 6 vb ae nanatarnendas = 1772 « 


MINS Sa ie oes we candela = 60, 063 


Recovered by absorption in secondary air. which is 


4 of 84.63=42.31 pounds to burn 7% pounds C to CO,, and 
1} pounds CO to CO, » and 
; pounds H to H,0. 


= 3.865 
a 3.865 “ 





Total = 50.04 pounds air. 
Heat absorbed = 50.04 x .2379 x 2,440 = 29,047 B. T. U. 
Then the net loss = 60,063 — 29,047 = 31,016 B. T. U. 
Efficiency = (116,354 — 31,016) + 116,354 = 73.34 per cent. 
This would give the flue gases a specific heat of .240, and the temper- 
ature of the escaping gases would be 
xp po _. 00.04 x .2379 x 2,440 an | Sn 
2,560° — — Jo1L.32 x 24 = 2,500° — 24.39” 
3rd. 1 pound H,O for every 6 pounds C. 

Heat Produced. 


54 pounds C burned with 61.55 pounds air (47.36 
pounds N) to 19.52 pounds CO, =54 x 14,544.... 
$ pound C burned with 1 pound H,O (4 pound H) 


= 2,500° — 1,194°= 
1,306° F. 


= 77,568 B. T. U. 





to 1§ pounds CO=} x 4,400............. = 2,934 
1§ pounds CO burned with 3. 865 pounds air (2. 976 
pounds N) to 24 pounds CO,=1§ x 4,348..... = 6,764 
Total heat of combustion................ = 87,266 ‘ 
Losses. 
1 pound H,O from 60° to 212° F...............-.0. = 152B.T.U. 
1 pound H, ,O, latent heat evaporation.............. = 966 ‘ 


1 pound H (0, entering flue at. 2,500° F.=1x.48x2,440 = 1,171 “ 
21.96 pounds CO, entering flues at 2,500° F. = 21.96 








Total heat of combustion................ = 145,442 “ 


x .2164 x 2, 440 Reeuh Mees «Shieh C adhere au ne 6ee4 a = 11,595 * 
50.336 pounds N entering” flues at 2,500° F.=50.336 
Mea FIO Ras oo 4. 6 S40 as cceedoe~<endscen as = 29,968 
2.976 pounds N entering flues at 2,500’ F.=2.976 x 
SE Mg har apen.0ns cen cara adee tqenedequas = 1,772 “ 
CP RN asc cc cidcssesetet i ceciescti = 45,624 ‘ 
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Recovered by absorption in secondary air, which is 
3 of 61.55=30.78 pounds to burn 5$ pounds C to CO, and 
oe 15 





3.865 ‘ ‘* CO to CO,, and 
3865 “ “ + “ HtoH,0, 
Total ;..<. =O6.61: ** air. 


Heat absorbed = 38.51 x 2,379 x 2,440 = 22,254 B. T. U. 

Then the net loss = 45,624 — 22,354 = 23,270 B. T. U. 

Efficiency = (87,266 — 23,270) + 87,266 = 73.33 per cent. 

This would give the flue gases a specific heat of .239, and the temper- 
ature of the escaping gases would be 








2,500? — 52-51 x 2879 = 2,440 _ 2,500° — 254 _ 9 500°—1,297°= 
76.24 x .239 18 22 1,273° F. 
4th. 1 pound H,O for every 4 pounds carbon. 
Heat Produced. 
34 pounds C burned with 38.47 pounds air (29.6 
pounds N) to 12.2 pounds CO, = 34 x 14,544... = 48,480 B. T. U. 
$ pound C burned with 1 pound H,O (} pound H) to 
1§ pounds CO= # x 5,400... .... ccc cceeees = 2,984 ‘ 
1§ pounds CO burned with 3.865 pounds air (2.976 
pounds N) to 2¢ pounds CO, = 1} x 4,348...... = 6,764 ‘ 
Total heat of combustion................ = C8178 * 
Losses. 
1 pound H,O from 60° to 212° F........... ccc cece =  162B.T. U 
1 pound H,0O latent heat of vaporization............ = 966‘ 
1 pound H,O entering flues at 2,500° F, = 1 x .48 x 
ML Citi ket SttANGenc kek domed ongeseubdeeees = Be: 
14.64 pounds CO, entering flues at 2,500° F. = 14.64 
CE Dt Es hc wkn kn pase kukthh+cnnaen beens. m 7,700 “ 


32.576 pounds N entering flues at 2,500° F. = 32.576 

GE MO en bobbie pSedae dene needs cease $e = 19,394 ‘ 
2.976 pounds N entering flues at 2,500° F. = 2.976 x 

244 x 2,440 


ey 


1,772 
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recovered by absorption in secondary air, which is 





+ of 38.47 = 19.24 pound to burn 3} pounds C to CO,, and 
= $.605 ‘ “* 15 ‘ ‘COtoCO,, and 
= 3.865 “ " + “ HtoH,0O. 

Total ....= 26.97 ‘* air. 


Heat absorbed = 26.97 x .2379 x 2,440— 15,655 B. T. U. 
Then the net loss = 31,185 — 15,655 = 15,530 B. T. U. 
Efficiency = (58,178 — 15,530) + 58,178—= 73.31 per cent. 
This gives the flue gases a specific heat of .240, and the temperature 
of the escaping gases will be 
9, 500° 28:97 x .2379 x 2,440 15,650 5 500° 1.975" = 
51.16 x .24 12.28 1,225° F. 


I wish to state frankly that the reason for using the commonly 
accepted specific heats of gases in the foregoing calculations, instead of 
getting the mean coefficients of thermal capacity from Mr. Bredel’s 
diagram, was not only to make the work easier, but for a far more im- 
portant object. This object is as follows: There is to day no longer any 
question but that the specific heat of gases varies at different tempera- 
tures, but there is no authority as yet whose coefficients have been 
universally checked and accepted. Mr. Bredel deserves great credit for 
his attempt to get at the truth, but as he himself admits that the main 
check of the correctness of his diagram comes from the agreement of 
certain observed temperatures with the temperatures calculated by aid 
of it, I feel that further and more scientifically accurate experiments 
must be made before we can accept his results. 

Now it will be observed that in the previous calculations of the heat 
reactions taking place in a full-depth bench with no water used in the 
furnaces that the final temperature figures out as 762° F. This is not 
far from what it should be, according to actual measurements. 

Construction of Benches.—From the foregoing discussion certain ob- 
vious deductions as to construction necessarily follow. The first point 
arising is the 

Shape of the Furnace.—Since that geometrical figure which possesses 
the greatest area for the least length of enveloping line is the circle, it 
follows that furnaces should have a circular, horizontal cross section 
theoretically in order to get the least wall surface. However, in prac- 
tical bench construction, this shape is not feasible except in producer 
firing, in which case the producer can certainly be made circular. 

In practical bench construction various considerations require that 
furnaces should be rectangular in shape. Now, in order for any right- 
angled figure to have the largest area for the least perimeter it must be 
a square. Again, practical considerations step in and require that the 
furnace be longer than it is wide. But the perimeter of any rectangle 








= 2,500° — 


' | of high resistance. 


grows less as it approaches a square; that is, of course, for the same 
area. From this it readily follows that the furnaces should be made «s 
wide as possible, consistent with construction requirements; or in other 
words, that it should approach a square as nearly as may be. 

Further, narrow furnaces are very uneconomical and hard to operat». 
That this is true will appear from the following discussion on the 

Effects of Uneven Distribution of Fuel.— It seems almost an axiom to 
me that the fuel should be distributed evenly. By this I mean not onl) 
that it shall present a horizontal upper surface, but also that it shall be 
as nearly as possible a homogeneous mass. Of course, if the grate bars 
are inclined the upper surface of the fuel should be parallel to them. A 
fuel bed cannot be homogeneous if here and there large lumps occur in 
it, interspersed with varying masses of finer material, or lumps of 
clinkers, 

Now an uneven fuel bed naturally possesses varying resistance in its 
different parts. The least resistance is apt to occur along the wall, hence 
the less wall the better for any given area. Further, the back of the 
furnace generally has a shallow fuel bed. It is acomparatively simple 
matter for the retort house foreman to insist that after every firing the 
fuel bed should be levelled with a poker. Since the velocity of the air 
passing through the fire results from the differential pressure above and 
below it, and also from the resistance it encounters, it is certain to have 
a high velocity in places of low resistance, and a low velocity in places 
What is the result? It is simply this: Where high 
velocity occurs the carbon in the fuel burns directly to CO, and remains 
CO, through the bed, or at least ina great measure. This means a high 
flame temperature, so high that the ash is fused and clinkers result. 

It is well established that the reactions taking place in a producer are 
that the lower carbon burns to CO,. This, on passing up through 
the fuel bed, is reduced to CO by taking on an atom of carbon. This 
reduction absorbs heat. Therefore the temperature must be lowered. 

Now the heat is a form of energy. It is another oxiom in physics 
that no matter how great the force (or energy) exerted on a mass of mat 
ter however small it takes a finite length of time to start motion. Apply 
ing this axiom to the above dissociation of CO: into CO, we see that no 
matter how great the heat (energy force), nor how small the mass of 
CO,, it must take a finite length of time to effect the reduction. 

Thus we see that the question resolves itself as depending for one 
thing on the velocity of the air through the fire. Just what that velocity 
is I do not know, but I do know that when there is a very shallow spot 
in the fire we get large quantities of CO: above the fuel bed and this 
has already done mischief by producing clinkers, and can do no good 
at the retorts because it cannot burn, and its only and slight value is to 
heat the incoming secondary air, both in the combustion chamber and 
through the recuperator walls by its sensible heat. 

A long, narrow furnace inevitably has a shallow fire in the 
back; it has the longest perimeter for a given area; the fuel caches 
or arches across it, due to the proximity of the side walls; the water is 
hard to distribute; it cjinkers badly; is harder to clean, and, to use a 
slangy but highly expressive phrase, ‘‘ It doesn’t deliver the goods.” 

Since the fuel at the bottom of the fire burns directly to CO, a local 
high temperature is there produced. This is prevented by vaporizing 
water, and this vapor, due to its high co-efficient of thermal capacity 
and high dissociation temperature, prevents clinkering. This very 
prevention of clinkers is a loss of heat, and, therefore, the efficiency of 
using water is not 100 per cent. even though the hydrogen burns back 
to water. Therefore, only enough water should be used to prevent 
fusing and not a drop more. 

Grate Area.—Depth of Fuel.—Producer practice, which in one 
sense of the word is farther along scientifically than illuminating gas 
bench construction, has determined that 12 pounds of coal per square 
foot of grate area per hour is about the limit of good practice. Gas 
engineers could well study this problem before jumping into designs. 
Owing to the fact that furnace cross sections are usually rectangular, 
thereby greatly increasing the wall surface per square foot of grate 
area over what it would be with a circular cross section, I doubt if it is 
safe to figure on a value exceeding 8 pounds of carbon per square foot 
of grate area per hour. The grate area, therefore, should probably be 
designed on this basis, or very near it. In regard to the depth of a fire 
it should be just deep enough to convert all the CO, into CO. This 
will become apparent from the following discussion on 

Flue Design.—The fundamental requirement of the flues is that they 
present the least resistance possible, on account of leakage between the 
air and gas flues. This also affects the fire bed depth, as that constitutes 
a portion of the resistance. In other words, the fire should be as shal- 
low and the flue as large in cross section as possible. 





Leakage varies directly as the perimeter and as the square root of the 
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pressure. By doubling the perimeter, length remaining the same, we| 
dv ible the leakage, but by doubling the pressure we only increase the 

| kage approximately 41 per cent. The leakage curve for increments 

o! perimeter would be a straight line, while that for increments of pres- 

sre would probably be a parabola. By plotting both these curves on 

one Sheet, and bearing in mind that the pressure would be greatest for 

t)o least perimeter, and vice versa, it seems reasonable to assume that 

te point where the two curves crossed would give the proper flue area 

to.use. I think this is a most valuable sugyestion, and the credit for it 

|) longs to Mr. Henry L. Doherty. 

The thickness of the walls of the flues also affects the heat transmis- 
sion. Mr. Bredel, in his paper before the Western Gas Association in 
1892, publishes a diagram showing the number of B. T. U. transmitted 
through firebrick walls of different thicknesses per 1,000 square feet of 
surface for various differences of temperature in degrees F. between the 
inside and outside. This is a very valuable diagram, and shows the 
superiority of thin walls for this purpose. 

Heat Losses During Operation and Their Effect on Bench Design.— 
In regard to recuperation it is surely true that, for maximum economy, 
this should be carried to its ultimatum, although this is contrary to 
general belief. It may even be necessary to use supplementary iron 
recuperators, but such practice points strongly in favor of isolated 
generators and producer gas firing, and not to the present constructions. 

Concerning radiation, and in fact all losses, it is unnecessary for me 
to go into figures, as Mr. Bredel in the above mentioned paper has cal- 
culated them, and any one interested can refer to same. I might sug- 
gest, however, that hollow tile be used in bench construction, as the 
air is a most excellent non-conductor of heat. Likewise the retort 
doors and the mouthpieces could be asbestos lined, and the same 
covered with a thin iron sheeting inside to hold it in place and prevent 
injury to it. Also, some heat could be saved if automatic stack damp- 
ers were provided which would close whenever the furnace doors were 
opened. All these would tend to increase the life of the bench. 

In regard to the shape of the retorts we have, perhaps unconsciously, 
hit upon the best possible cross section, viz.: The dome shape. Any 
one can readily see that the reflecting properties of the inner and upper 
surface of that shape are excellent. There is at present no visible im- 
provement that can be effected in this particular. 

Finally, I wish to say that I have endeavored to cover the principal 
points of bench construction and operation in this paper. Owing to 
lack of time it has been written in a hurried and somewhat disjointed 
manner, particularly in respect to the heat reactions. I had hoped to 
be able to show the calculation when using the mean specific heat co- 
efficients as given in Mr. Bredel’s diagram, but must defer this until 
some future time. 

Discussion. 

The President —-I am sure we all appreciate the immense amount of 
work done by Mr. Baehr in compiling this valuable paper. In connec- 
tion with it he refers to Mr. Bredel, and as Mr. Bredel has honored us 
with his presence, we should all be very glad to hear a few words from 
him in this connection. (Applause.) 

Mr. Bredel—I think Mr. Baehr went into it fully and there is nothing 
more to say about it. Ido not think there is any discussion possible. 
Mr. Doherty explained it fully as he went along. 

The President—Mr. Doherty, have you anything further you should 
like to bring out in connection with this paper? 

Mr. Doherty—I am very much interested in this work, and as Mr. 
Baehr is not present I would be very glad to take his place in answering 
any questions or attempting to furnish any further information should 
it be desired. I will stand sponsor for his paper. 

The President—Any questions anyone would like to ask Mr. Doherty? 
Mr. Miller, we would like to hear some suggestions from you. 

Mr. W. A. Miller—Mr. President, I would like to ask Mr. Doherty 
how frequently he is able to make these tests of flue gases in each 
bench? 

Mr, Doherty—Mr. President, I would prefer to answer all these ques- 
tions together. I will take the close of the discussion. 

The President—Gentlemen, are there any other questions? 

Mr. Doherty—I am sorry a paper like this does not bring out more 
discusssion because I really think it is one that will live in gas litera- 
ture. I think it will be a text paper for a long time to come. If some 
of the conclusions Mr. Beahr suggests here are not correct it will start 
a controversy which will result in clearing us up on these particular 
points. He touches upon some things that 1 do not think have been 
touched upon before by any author who has treated this subject. The 
attempt was to make this a popular paper, one that would be useful to 


impossible to touch upon some of the details of furnace work and yet do 
it in a popular way. None of the mathematics contained in this matter 
(in fact I do not think there are any mathematics in this paper—it is 
simply arithmetic) are hard to follow if anybody cares todo so. Mr. 
Beahr has perhaps left himself open to criticism on one or two points. 
This work will go on in the same way it is progressing now during the 
ensuing year, so that additional points may be brought up in the near 
future. Mr. Miller wants to know how often we find it necessary to 
analyze our flue gases? When we started to improve our furnace re- 
sults we found it necessary to practically keep two men on it con- 
stantly. Now we simply find it necessary to have a man go around 
each morning and see that the water is properly regulated. We have 
no periodical time for analyzing the flue gases. As soon as the bench 
commences to take a little more coke than it has been taking, or than it 
did take when the operator finished putting it in shape, then we go after 
the bench again, but we do not pretend to do it regularly because we 
can tell about how much coke it is taking. If there is any tendency for 
the coke to burn down we immediately go to work on that bench. I 
doubt if we are devoting now 30 hours’ time a month or the equivalent 
of one hour’s time every day to this work. I doubt if we even devote 
10 hours’ time per month to our benches. We do not have to, although 
at first we were devoting probably about 16 hours a day trying to get 
the benches in good shape. Our fuel conditions are so different in Den- 
ver that for me to state the amount of coke required to burn off a ton 
of coal would not mean anything so far as other localities are con- 
cerned where these peculiar conditions do not prevail. By careful fur- 
nace work we have succeeded in cutting down our consumption of coke 
per bench per day fully 25 per cent. So you see the work we have put 
on it has paid for itself already, and it will keep on paying for all time 
to come. 

Mr. J. W. R. Cline—You operate how many bencnes, Mr. Doherty? 

Mr. Doherty—We operate 20 benches of 6's. 

Mr. Lynn—Do you weigh the coke you use in your furnace so as to 
keep track of the amount of coke in determining whether the furnace 
is working properly? Is every pound of coke weighed that goes into 
the furnace, or has it been weighed? You say that you calculate a 
saving of 25 per cent. and I would like to know how you arrive at that 
result. 

Mr. Doherty —We do not weigh all of the coke. Once ina while we 
weigh the coke hot without adding any water, and in that way deter- 
mine the amount of coke produced from a ton of coal, and then we 
constantly check up on our coke bill to tell how much of that we are 
getting. At periodical intervals we weigh the coke charged up to our 
benches. Instead of drawing it directly into the benches we draw it 
into a barrel and weigh it, but the difference is so great that when I 
say 25 per cent. ] know that I am within all reasonable limits. It 
easily shows up in commercial results. The difference is so great I am 
sure my statement of 25 per cent., is a conservative statement so far as 
the results are concerned. We might be wrong on 1 or 2 per cent., 
but I know that we are way above 20. 

Mr. Lynn.—That is what a gas man would want to know; the re 
sults so far as the commercial end of it is concerned. 

Mr. Doherty—We can tell the difference by the cash in the drawer. 

Mr. Bredel—The only thing that I think in{this paper is wrong is the 
statement as to the low temperature in the conbustion chamber, and it 
can possibly be explained by the large percentage of ash. He gives 
only 2,470° F. Now from the experience I have had from my benches 
I would say that the temperature of the combustion chamber is more 
than that. I have melted two millimeter platinum wires more than 
once to my sorrow, so I think the temperature must be far above the 
amount stated by Mr. Baehr. I know that it is above the melting 
point of platinum. 

Mr. Doherty—What temperature do you figure you have then above 
$,400° F.? 

Mr. Bredel—I stated in a paper published some time ago exactly how 
much the temperature was, but I have not got the data with me. I did 
not know that this subject was going to be brought up, otherwise I 
would have prepared for it. I know, however, the temperature is 
stated too low in the paper because it takes nearly 2,000° F. to carbonize 
the coal, and I know that the degree of temperature is above the melt- 
ing point of platinum. - 

Mr. Doherty—W hat shall we use then? 

Mr. Bredel—Seamon’s ‘‘ selen pyrometer.” 

Mr. Doherty—That is an air pyrometer‘ 

Mr. Bredel—No; it depends upon the resistance of selen, and the tem- 
perature is measured directly by the radiation. I know the temperature 





every man whether he had a technical education or not. It is almost 


is above the melting point of platinum, because I wired two tubes to- 




















































































dicta 4 
=e 











ih ie, ies 























Te TE 




















ae Sey 
Ye cee 

















me eee, 










































































570 American Gas 





Light Aournal, April 13, 1903 











gether, the wiring was being done with two millimeter platinum | 


wires, and I got part of it out and part of it stayed in the furnace, but I 
could see where it was melted all right. 

Mr. Doherty—Mr. Bredel’s statement would indicate that the tempera- 
ture in the furnace was above 3,500° F. Now we have inserted this 
pyrometer in our furnace with impunity. I cannot see exactly why the 
excessive amount of ash would affect the flame temperature. It should 
not. We are burning carbon, and the only bad effect that the 
ash would have would be that it would reduce the flame 
temperature to the extent of its thermal capacity, which, of course, is 
very low. LIagree with Mr, Bredel in his statement that some of these 
measurements seem to be wrong. I have always figured the tempera- 
ture of the combustion chamber at about 2,500° up to 3,000°. I have 
never figured them as high as Mr. Bredel, and as a rule I have assumed 
that the temperature, at the top of the recuperators, was about 2,000°. 
Mr. Baehr, I see, gives it as 1,475. I think that would indicate that it is 
wrong. In this paper, however, Mr. Baehr has simply given what he 
had at the time. We had just gotten this pyrometer, and he burried 
up to make some measurements in order that he might incorporate the 
results in the paper. I would like to have Mr. Bredel tell us more 
about this Seamon pyrometer. I do not understand what material was 
used for the portion that went into the furnace. 

Mr. Bredel—It doesn’t go into the furnace. It is outside the furnace. 

Mr. Doherty—You place it outside the furnace and the resistance of 
this material changes, then you measure the resistance by placing it 
against the Wheatstone bridge. 

Mr. Bredel—Yes; the resistance changes according to the quality of 
the light admitted. The large amount of water vapor that has to be 
admitted on account of the ash decreases with the flame temperature or 
tends to keep your flame temperature down. The water vapor would 
decrease the flame temperature necessarily to a very considerable extent. 

Mr. Doherty—Mr. Bredel says we would need more water vapor be- 
cause we had more ash; but I do not think that would necessarily fol- 
low, because what we have to do is to keep the flame temperature down 
below the fluxing point of ash. Ido not think the quantity of ash 
would necessarily result in a lower temperature. All we have to do is 
to keep the temperature— whether there is much or little—simply below 
the fluxing point of the ash. Mr. Bredel has referred to this Seamon 
pyrometer and, as I understand, it measures the radiant heat? 

Mr. Bredel—Yes. 

Mr. Doherty.—Recently in a discussion we had on lamp filaments 
and the efficiency of the Nernst lamp, I had occasion to look it up to 
see whether the primary law upon which it has been based was correct 
or not. And that is that all solid bodies would have the same tempera- 
ture if giving out the same amount of radiant energy. I can find that 
law quoted and quoted and quoted; but as far asI can ascertain the 
law has never been determined, and I do not believe it is possible to de- 
termine it. I believe the substance heated would affect the amount of 
radiant energy you would get. One substance at one temperature 
would give off a different amount of radiant energy from another sub- 
stance at the same temperature. In fact we know in the case of carbon 
lamp filaments that the surface of the filament has a great deal to do 
with its light giving properties. If it is bright aud smooth and has a 
metallic finish it is much more efficient than when dark and rough and 
without metallic finish, and the pyrometrical tests must be based upon the 
assumption that the amount of radiant energy will always bear an ex- 
act relation to the total energy. Then it is easy for me to conceive how 
you might get a focus effect as a result of radiant energy. I figured 
once on building a dome furnace—before electrical furnaces were avail- 
able—to get a higher temperature out of the combustion. The plan 
which had occurred to my mind was that the dome should be so shaped 
that it would reflect all of my heat to a point in the bottom of the fur- 
nace. Andif you could get anything like a focusing effect with this 
pyrometrical test it would give you a wrong reading. Your rays must 
be paralleled. If there is any tendency to converge or to focus the 
reading would be affected. 

Mr. Butterworth—On pages 71 and 72 Mr. Baehr calls attention to 
the desirability of having wide furnaces and a large grate area. In 
that connection it might be interesting to state that at Denver we have 
20 benches, 10 of which have wide furtigjces and 10 of which have nar- 
row ones, the narrow furnaces being but a little more than one-half as 
wide as the wider furnaces. With the same character of coal exactly 
we have to clinker the narrow furnaces 4 or 5 times as often as we do 
the wider ones. 

The President—That isa very valuable point I am sure. Any fur- 
ther suggestions, questions or discussion? If not we will pass on to 


On motion of Mr. Persons a vote of thanks was extended to M: 
Baehr for the preparation of his valuable paper. The motion also ex 
tended a vote of thanks to Mr. Doherty for reading the paper and for 
the suggestions made by him in the discussion thereof. 


A BRACE OF INVITATIONS. 


The President then extended to the members of the Association « 
cordial invitation on behalf of the Franklin Gas Appliance Exchange 
with headquarters on Plum street, to visit the Exchange for the pur 
pose of inspecting the latest gas appliances. 

The President also announced that the members were cordially in 
vited by the Cincinnati Gas and Electric Company to be its guests that 
night at the Grand Opera House, to witness Julia Marlowe’s Company 
in the ‘‘ Cavalier.” 

The President—As we have some time before the noon adjournment 
I suggest that we now take up the paper, by Mr. F.W. Stone, of Ash- 
tabula, O., on the subject of 


NATURAL GAS AS A FACTOR IN THE ARTIFICIAL GaAs 
BUSINESS. 


That natural gas is a factor in the artificial gas business in some sec- 
tions of this country, especially in Ohio, must be evident even tothe most 
casual observer. At the present time in Ohio, over 50 percent. of the 
artificial gas plants are either having natural gas as a competitor, or 
else are being changed to natural gas plants. In some cases the com 
petition of natural gas has been so strong that the artificial gas plants 
have been abandoned. 

When I say that over 50 per cent. of the artificial gas plants in Ohio 
consider natural gas a very potent factor in their business, I do not tel] 
all of the truth, for this 50 per cent. includes almost all of the larger 
cities and towns, the writer being only able to think of 6 cities of over 
10,000 inhabitants in this State where natural gas is not used. 

It also must seem that natural gas has been somewhat of a factor in 
fixing the prices of_artificial gas, as it would appear to be more than a 
coincidence that in the regions where natural gas is the most used, the 
average price of artificial gas is the lowest. 

There are those of us who were in the artificial gas business when 
threatened by natural gas competition and have realized how useless it 
was to fight. Welsbach lamps are cheap and natural gas will give as 
good a light in one as artificial gas, and this with natural gas at 25 
cents and artificial gas at $1, at less than one-fourth the cost. For cook- 
ing and heating purposes natural gas has the same relative advantages. 
In all these ways natural gas has apparently been a factor adverse to 
the artificial gas business, but this is only one side of the case. 

I believe that the use of natural gas has aided the artificial gas busi- 
ness by helping the sale of fuel gas appliances. People in towns not 
favored by natural gas heard of its use; gas was gas to them, one kind 
the same as another. They wanted it and made a demand for it. The 
manager of m artificial gas plant said to himself, if there were appli- 
ances adopted for its use I could sell gas for fuel just as well as the 
other fellow. The appliauces were made and the demand of the public 
met. The natural gas business has also undoubtedly taught the artifi- 
cial gas manager the value of selling a large quantity of gas at a low 
price. We have also learned from our natural gas brethren the useful! 
ness of distributing gas through high pressure lines to the point where 
the demand is the greatest and there reducing the pressure to meet tlie 
local needs. But it is in the future that natnral gas will play the most 
important part in the development of the artificial gas business. Thie 
manager of every artificial gas plant that is having natural gas compe 
tition, or has changed over from artificial gas to natural gas, is think- 
ing of the time when natural gasshall be exhausted. That the public 
generally believe that within a few years this may be the case is evi- 
denced by the fact that, in almost all the franchises that have recently 
been granted, there is a clause allowing the company to supply artifi- 
cial fuel gas, should the supply of natural gas become exhausted. 

Think of the plant and the demand then. A town of 10,00U inhal 
itants thoroughly piped for natural gas should have about 25 miles of 
mains, about 2,500 customers and will sell about 350 million feet of gas 
a year. The daily output, however, will vary from over two milliou 
feet a day in the winter time to 100,000 feet on a summer day. In fact 
on two consecutive days in the winter the output may vary one million 
feet. 

Of course, if he were to change to artificial gas he would net keep a!! 
of this trade, yet if by some unknown hook or crook he could sell an 
artificial gas containing about 650 heat units for 50 cents per 1,000 cubic 
feet, he would probably keep about one-third of it, and the part le 
would lose would be that which had caused the greatest variation in his 





other business. 


output. 
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from what I know of the fuel business I have no doubt but that, 
under the conditions stated and with proper appliances, all of the cook- 
ing, all of the office heating and a fair portion of the heating of dwell- 
ings could be done with artificial gas. There has been current in the 
land an idea that there was a great difference between the sale and dis- 
tribution of natural and artificial gas, but I cannot see that there should 
be any great difference. Of course you distribute natural gas at a 
higher pressure and must be prepared to meet greater variations in out- 
put. In the beginning of the natural gas business there were no devices 
by which it could be used successfully for light, and its low price made 
that field undesired by the manager as there was no money init. On 
the other hand there were no appliances by which artificial gas could 
be used as fuel. Both conditions have been met and the price of natural 
gas is going up and that of artificial gas going down. It will not be 
long until the managers of both artificial and natural gas plants will 
use the same methods for getting and retaining business. I predict, 
and I guess that I have as much right to prophesy as anyone, spurred 
on by the demand for fuel gas, gas engineers will, in the near future, 
find a way to make gas cheaply in large quantities. That the gas works 
of the future will be built more with a view to the product of a fuel gas 
rather than a gas for light. That it will be built to meet a varying de- 
mand, That the gas will be pumped through high pressure lines to 
various points of distribution where the pressure will be reduced. 


[To be Continued. } 








Wrinkle Department: Second Annual Meeting, Wis- 
consin Gas Association. 
Lesolieilliiiiodin: 
Edited by Mr. R. C. Cornisu, Racine, Wis. 
The Editor has not been as fortunate this year as he was last in 
securing material. However, a few have responded with some very 
good wrinkles, which I will present to you. 


No. 1 is offered by Mr. B. F. Ellison, of West Superior, Wis. It 1s an 
electrical arrangement to attach to an ordinary meter prover to give an 
alarm when it is time for the operator to make his readings. This 
enables the operator to work at something else between times without 
endangering his readings. In the sketch A is the battery; B bell. CC 
contact points on springs of copper; D is copper bar attached to prover, 
and can be adjusted to make contact at any desired point. 
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Wrinkle No. |. 





Wrinkle No. 2. 


No. 2 is offered by Mr. H. H. Hyde, of Racine. It is a cheap 
aud simple way of connecting up several pressure pipes to one gauge. 
A piece of 14-inch pipe of desired length is capped up on ends and 
tapped on one side for gauge, and on other side for the pressure pipes. 
with 4-inch pipe tap. Each pressure pipe is provided with a stopcock 
to shut it off. 


Nos. 3 and 4 are offered by Mr. R. B. Brown, of Milwaukee. No. 3 
is an iron pipe meter connection, and No. 4 an emergency stop box, to 
be used in case of fire. Mr. Brown gives the following explanation of 
his wrinkles: The iron pipe meter connection we are using successfully 
and consider better on the following grounds: It is no more expensive 
than a moderately long lead connection, and is safer—we have had 
both ** Eureka” and soldered connections fall apart while in use. 
When once set it is free from leaks, nor can the gas be throttled by 
careless bending, as with the lead tubing. The connections need n » 
bs removed when the meter is taken out, and the temptation to stea 
them is much less than with the old style. 




















Wrinkle No, 3. 


You will note that we use a reducing coupling at the meter swivel on 
the 5-light connections. By simply removing this reducing coupling 
and replacing it with a straight coupling and a 10-light swivel, which 
latter the wagon men always carry with them, any 5-light connection 
can be changed to accommodate a 10-light meter, and as these two sizes 
cover 95 per cent. of our work, the convenience of being able to inter- 
change as above will be appreciated by anyone familiar with the work. 

Theuse of the iron pipe connection practically eliminates that form 
of complsint work designated ‘‘leak at connection,” of which we have 
so many on the old style of connections. 

The ‘‘hollow sidewalk box” was gotten up to cover the fire depart- 
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Wrinkle No, 4, 















































































































































572 American Gas 








Light Aournal. April 13, 1903. 











ment’s demand for an emergency stop to be used in case of accident or 
fire. Such a box must fulfill the following conditions: It must be 
cheap; that is, there cannot be much, if any, machine work on it. It 
must be absolutely water tight, as many people store perishable goods 
under the sidewalks in these days. It must not be possible for any med- 
dlesome person to so tamper with the box as to either leave the cover 
off or to leave it in anything but water tight condition. It must be 
possible to instantly open the box in any weather without special tools, 
and after having opened the box the arrangement for turning the stop- 
cock should be extremely simple, and so placed that the fire department 
men, under the most unfavorable conditions, will have no difficulty in 
reaching the head of the cock with the key. 

The use of this box, as will be readily noted from the drawing and 
photograph, means the smashing of the plug and replacing it with a 
new one, all of which, including the man’s time, costs about 50 cents. 
As these stops are not used except in case of emergency or fire, the ex- 
pense attendant upon such replacement is merely nominal. 


No. 5 is offered by Mr. James H. Walker, of Milwaukee. It is a ther- 
mal tube, described by Mr. Walker as follows: 


‘* The idea is to provide a convenient way of ascertaining the tempera- 
ture of gas, water, steam, etc., passing through horizontal or perpen- 
dicular pipes without having permanent thermometers placed in ex- 
posed places, where they are liable to be broken. The sketches will 
explain themselves. The tubes are of thin steel screwed into bushings 
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Wrinkle No. 5. 


which are screwed into pipes, when pipes are horizontal, or into a 
special flange when pipes are perpendicular.” 


The Editor has used a homemade arrangement on his ammonia ap- 
paratus, made by capping up a }-inch pipe and screwing it into a 1-inch 
bushing. The pipe in this case was filled with glycerine and an ordi 
nary glass thermometer used. I noticed at Grand Rapids, Michigan, 
they were using ordinary dairy thermometers, which can be bought by 
the dozen for about $2.50. 








How to Become an Electrical 
icone 

Writing on this topic, Prof. Parr, of London, England, says: On 
leaving school, between 16 and 17, a suitable college should be chosen, 
and there the prescribed course of, usually 3 years, but sometimes only 
2 years, should be entered upon with a view to taking either the degree 
or certificate of the university or college. The former calls for a higher 
theoretical standard than the latter usually, but the practical work is 
much the same in the two cases. In using the term practical work in 
a college it must be understood that this relates to the action, behavior 
and properties of well-known appliances, together with the application 
of theoretical principles, and not to such practical work as is obtained 
in manufacturing works or in the supply of electrical energy for light- 
ing and power purposes. 

It is, therefore, extremely important that a youth, on leaving college, 
after having obtained his degree or certificate, should be apprenticed in 
some prominent electrical manufacturing works for 12 to 18 months, 
where he can learn the actual methods of manufacturing electrical 
machinery and appliances. Jt would, in addition. be greatly in his 
favor in after life, if he could spend a further 12 or 18 months in some 
engine works in order to learn turning, fitting, etc., connected with the 
manufacture of engines, as this will stand him in great need if he ever 
becomes a central station engineer. Though the youth will have had 
a certain amount of drawing office experience at college, he should, if 
possible, endeavor to spend some time in the drawing office of either or 
both of the works above mentioned, so as to obtain an insight into 


Engineer. 


. 








methods employed in practice. The theoretical training can only 
obtained at college with any degree of satisfaction, while only a sma! 
amount of the practical taught at college can be learned at works, a1i(| 
vice versa. 

Further, it should be remembered that practical training witho\; 
college training, and vice versa, is of very little use. In order that « 
youth of given ability may have the best facility for attaining eminen 
in after years, such a course as the above should be gone in for. 1), 
those who are unable to afford the expense wh‘ch this entails, the writ: 
would recommend either the engine or manufacturing works trainin, 
ouly —whichever the youth has an inclination for and prospects of a 
vancement in. 








ITeMS OF INTEREST FROM VARIOUS LOCALITIES, 
enabled 

Mr. F. B. AupricH, General Manager of the Pottsville (Pa.) Gas 

Company, informs us that we were in error in saying that Mr. James 

R. Bowen had been appointed Superintendent of the Company. Thi 
new avppaintee is Mr. O. W. Crawshaw. 





Mr. R. C. CornisH has resigned the position of Superintendent o! 
Works of the Racine (Wis.) Gas Light Company, to accept a re- 
sponsible place in the service of the Milwaukee (Wis.) Gas Light Com- 
pany. His successor at Racine is Mr. W. A. Luenberger. 





Mr. Ira C. Covert has resigned the Superintendency of the illumi 
nating division of the business of the Newark (O.) Gas Light and Coke 
Company; to take engineering charge of the properties of the Paducal: 
(Ky.) Gas and Electric Company, which place he assumes the 15th inst. 





AT the special meeting of the shareholders in the Fitchburg (Mass. ) 
Gas and Electric Light Company, Mr. Hobart I. Wallace was electe«| 
President, vice his father, the late Mr. Rodney Wallace, and Senator 
George R. Wallace was elected to the vacancy on the Board of Direc 
tgrs. The following memorial to Mr. Rodney Wallace was adopted b) 
the shareholders: *‘Since April 27, 1864, this Company has had but 
one President, the man whose loss we mourn to-day. For 38 years in 
succession Rodney Wallace, the second President since the formation 
of the Fitchburg Gas Company in 1853, whs elected President. Non 
of the Board of Directors at the time of his first election are living, and 
he survived the last by many years. From a small beginning the Com- 
pany has grown to its present proportions under his direct oversig)it 
and watchfulness. Although favored with an excellent Treasurer, his 
brain directed and controlled each step. The deep respect and entire 
confidence in which he was held, made perfect unity in the manage 
ment. For all that he did to make this Company a success he never 
would accept a salary for the services he rendered so ably and well. 
He was always ready with his careful consideration and safe counsel 
in which we trusted implicity and with reason. That he has taken his 
seat with us for the last time is hard to realize. All we can do now is 
simply to record our testimony to the solid worth and loyalty of our 
honored President and dear friend.” 





Mr. CHARLES E. DOLE has resigned the Superintendency of the Ban 
gor (Me.) Gas Company. 





THE South Jersey Gas, Electric and Traction Company has purchase: 
the propertles of the Bristol (Pa.) Gas Company. The new proprietors 
propose to extend the Company’s distributing system to the adjoining 
districts of Tullytown, Yardley and Morrisville. 





Mr. James Harnes, of Philadelphia, succeeds Col. E. G. Pratt as 
Resident Manager of the properties of the Capital City Gas Company, 
Des Moines, Ia. 





Last year the output of the Galesburg (Ills.) Gas and Electric Com 
pany amounted to 2,718 cubic feet per capita of the population. 





Mr. EvGene W. LEE has been appointed to a responsible position i. 
the service of the Escanaba (Mich.) city lighting plant. 





THE Ogden Gas Company, of Chicago, has been adding to its rea! 
estate possessions through the purchase of a plot on the west side o! 
Hawthorne avenue, about 300 feet north of North avenue. The plvt 
adjoins the Company’s present site. 





Mr. Frank H. HAMBLETON has resigned the position of Engineer-i::- 
Chief to the Consolidated Gas Compaay, of Baltimore, Md. His su:- 
cessor is Mr. George Beadenkopf, who acted as Assistant Engineer ‘0 
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te Company for several years. Mr. Hambleton will, however, serve 
jie Company as its Consulting Engineer. 





A BILL was recently signed by the Governor of California which pro- 

des that ‘It shall be the duty of all persons and corporations en- 
vaged in supplying gas and electricity for domestic lights and heat and 
water for domestic purposes, to provide and maintain on the premises 
of each consumer, without cost to such consumer, the most improved 
and effective meters and appliances for measuring, regulating and con- 
trolling the delivery of gas, electricity and water furnished to con- 
sumers.” It is stipulated that if the Company refuses to put in the 
eter upon demand, the consumer shall not be obliged to pay for the 
water, gas or electricity used by him during the failure of the Com- 
pany to provide the necessary registering apparatus, etc. 








Mr. Isaac C. GiLmor, a Director in the Consumers Gas Company, of 
Toronto, Ont., since 1860, died at his home in Toronto, the afternoon 
of March 31st. He was in his 91st year, having been born in Three 
Rivers, Canada, August 12, 1812. 





THE offices of the Danbury and Bethel (Conn.) Gas and Electric 
Light Company will be removed to handsome and commodious quarters 
in the Library building, as soon as the necessary changes in the floor 
plans, etc., can be completed. 





THE Ohio Fuel Supply Company has purchased the plant and fran- 
chises of the Federal Natural Gas Company, which concern has been 
operating in Columbus, O., for some time. 





THE City Gas Company, of Norfolk, Va., has filed with the Inter- 
state Commerce Commission a petition against the Baltimore and Ohio 
Railroad, the prayer alleging excessive and unreasonable rates for 
transportation charges, and that defendant is receiving more for trans- 
porting coal to the plaintiff’s gas plant than it demands from others 
for a similar service. 





A CORRESPONDENT informs us that at a special meeting of the Direc- 
tors in the New Haven (Conn.) Gas Light Company, Mr. Frederick F. 
Brewster was elected to the vacancy on the Board caused by the death 
of ex-Governor Charles R. Ingersoll. 





Mr. BURDETTE Bowen, of Detroit, Mich., has purehased a control 
ling interest in the Marshall (Mich.) Light Company, and will assume 
the practical direction thereof. 





Ir is said that the projected plant for Beaver Dam, Wis., will be 
constructed this summer. We doubt it. 





THE Merchants Gas Company, of Norwich, N Y., is now owned by 
the Norwich Gas and Electric Company. 





THE proprietors of the Maysville (Ky.) Gas Company have announced 
the following selling rate schedule, the same to take effect on all gas 
consumed from the Ist inst.: Under 2,000 cubic feet per month, $1.50 
per 1,000; over 2,000 cubic feet and under 3,000 cubic feet, $1.25; 3,000 
cubic feet and over, $1. 





THE Steelton (Pa.) Home Gas Company proposes to extend its mains 
this summer to the outlying districts of New Cumberland, Riverton, 
White Hill and Wormleysburg. 





Mr. Ewatp Haase, who had been Assistant Secretary of the Mil- 
waukee (Wis.) Gas Light Company, and who had it was said agreed to 
follow Mr. E. G. Cowdery in his hegira to the Laclede Company, of St. 
Louis, Mo., has rescinded his plans. He will remain with the Milwaukee 
Company as its Secretary, succeeding Mr. Sheldon J. Glass, who, as 
was said in the JOURNAL, has been appointed Secretary of the American 
Light and Traction Company. 





THE Quincy (Ills.) Gas and Electric Company has been purchased by 
the Tilford-Lynn syndicate of New York. 





THE Bay City (Mich.) News is our authority for the statement that 
the Company’s franchise has been extended for a period of 30 years, 
and that under the agreement the selling rate is to be put at $1 per 1,000 
cubie feet. 





THE manufacturing plant of the Windsor (Can.) Company is to be 


doubled. ; 





THE proceeds from the sale of the new issue of stock by the Citizens 
Gas Company of Jacksonville, Fla., will go to paying for plant better- 
ment. The increase amounts to $25,000. 


A RECENT issue of the Portland (Ore.) Journal said: ‘‘The men in the 
employ of the works force of the Portland Gas Company have been 
granted an 8-hour day, at the rate of wages heretofore paid them for a 
12-hour shift. The concession was voluntary on the part of the Com- 
pany. 


A CORRESPONDENT in Poughkeepsie, N. Y., forwards the following 
clipping: ‘‘It is not at all improbable that the Poughkeepsie Light, 
Heat and Power Company will supply gas in the near future at $1.30 
per 1,000 cubic feet for all purposes, the one price to be charged for gas 
for both illuminating and heating purposes. ~It is understood that ne- 
gotiations were opened recently when the Company made a proposition 
to Mayor Hine offering to supply gas at the price above mentioned. 
Mayor Hine will submit the proposition to the Common Council at its 
next regular meeting. It is known that the Directors of the Pough- 
keepsie Light Heat and Power Company were getting ready to make a 
reduction in the price of gas and had almost had the matter consum- 
mated when the resolution calling for dollar gas was presented to the 
Common Council. A Director of the Company said: ‘We do not want 
to be unfair with the people of Poughkeepsie. We want to earn their 
good will and all we ask is a fair return for the investment we have 
made here.’ ” 





ON March 3i1st the Committee on Public Lighting, Massachusetts 
Legislature, was in session on the annual report of the Board of Gas 
and Electric Light Commissioners, the hearing being given up to one 


phase only of the report, a single recommendation that that there be a 
consolidation of the Boston Gas Companies. Hon. F. E. Barker, Chair- 
man of the Board, addressed the committee at length, saying the pres- 
ent situation in Boston was a confusing one. The prevailing belief is 
that there is only one Company here, while the fact is that all the Com- 
panies ever operating here are at present doing business under their 
original charters. He sketched the history of the development of the 
Companies upto the time in 1893 when the Boston authorities permitted 
the Brookline Gas Light Company to come into the field for the pur- 
pose of remedying a supposed grievance. The Brookline Company not 
only laid pipes in Boston proper, but in Roxbury, Dorchester and South 
Boston. There is not a political economist in the country, he said, but 
will tell you that such a conflict as resulted cannot continue. If under- 
taken it will be temporary only, and that a consolidation must result in 
one way or another. General Schaff said the Companies were consol1- 
dated already and cannot be consolidated any more. The trouble is 
that the public, which is virtually a partner in a busines of from 
$20,000,00u to $30,000,000, is not getcing its share of the benefits. The 
business should be definitely supervised. F. E. Snow, representing the 
Companies, said they had no disposition to escape supervision. Henry 
D. Yeaton then addressed the Committee protesting against the consoli- 
dation as against the public interest, as it might make one Company 
with a capital of $50,000,000. He thought it would be unfortunate to 
take any such legislative action at the present time, when litigation is 
in progress concerning the legality of the operations of the association 
holding the stock of the Companies. In part he said: ‘‘I represent a 
client who is the owner of securities based on the stock of four of the 
Boston Gas Companies. I have not seen the bill recommended by the 
Commission or any bill in accordance with the report of the Com- 
mission for the consolidation of the Boston Gas Companies, in their 
current report. Therefore, 1 am not prepared to state at this 
time whether I shall oppose any bill presented or not. I do not 
believe it possible, however, for any bill to be drawn, which, to 
use the words of the Commission, will consolidate the Gas Companies 
in Boston in form and in fact into a single responsible corporation, 
readily amenable to the general laws of the commonwealth, without 
first revoking the charters of the present Companies or in other ways 
wiping them out of existence, or, second, creating in addition a new 
one, which will further complicate the situation. The Commission 
comes here with a recommendation, as it probably believes, in the in- 
terest of the public. In order to accomplish that, whatever scheme is 
presented must contemplate a reduction in the price of gas, better 
quality and better service. If all this is not obtained, then the scheme 
has no standing before this committee and Legislature. It has been 
rumored for some time that a bill has been prepared by Mr. Robert 
Windsor, of Kidder, Peabody & Co., in conference with Colonel Wm. 
A. Gaston and his law firm, in the interest of the new $50,000,000 
Massachusetts Gas Companies, a voluntary association, and that that 
bill was to be presented by the gas commission as its bill in accordaace 
with recommendation in its current report. It will be plain to you, 
gentlemen, that any bill in the interest of this association will not pro- 
vide for a reduction in the price of gas in Boston. It will also be plain 
to you that any bill in the interest of these gentlemen providing for the 
capital stock of a new corpogation will very largely exceed the capital 
of the corporations now supplying gas to the people of Boston, to wit, 
$9,300,000. The object, I think you will be able to determine, is two- 
fold, first, for a capitalization sufficient to pay a good dividend, say 4 or 
5 per cent. on this $50,0u0,000 association, and, second, to use the great 
power of the Commonwealth to confiscate the property to shield these 
gentlemen from the probable results of the suit now pending before the 
full bench of the Supreme Judicial Court wherein my client is one of 
the plaintiffs.” 
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The Market for Gas Securities. 
————< > —__—_—_. 

The market for city gas shares in the week 
was quite like that which prevailed since the 
Col. Robert Grier Monroe crusade, in behalf ot 
the starting of an electric lighting plant on 
municipal account. Quotations have been 
neuminally on the low side, but actual transac. 
tions were almost at the *‘ vanishing point,” 
which, of course, is the end of perspective. 
The municipalists, acorns and Hearsts, have 
undoubtedly met with discomforture over their 
suddenly conceived project on municipal ac- 
count, for their composite efforts have been 
even unable to cause a reporting of the scheme, 
from either the Senate or Assembly Committee 
that had been digesting it. Good-bye, then, to 
their ill timed, peculiar looking etfort. Con- 
solidated closed yesterday (Thursday) at 2U6 to 
206+. Our advice is to buy. 

Brooklyn Union sold at 210, and in view of 
the almost certain near resumption of dicker- 
ing for a trade of its properties to the New 
York gas interests, we have no hesitation in 
saying that before May is ended the stock will 
seil at a record price tor it—which is certainly 
on its face a pold prophecy. Peopies, of 
Chicago, remains steady, despite the etforts of 
a powerful financial lot to * pound” it. Keep 
your eyes on Detroit gas, in which one of the 
usual pyrotechnic displays of the people in in- 
terest will shortly be made. ‘Lhe Boston situ- 
ation is taking on additional complications, 
wherefore wise men are paying no attention to 
any further “*new” dealing init. Washing- 
ton (D.C.) gas will, so its iriends say, soar to 
450 by July. 








Gas Stocks. 
—_—= -— 
Quvtations by George W. Close, Broker ana 
Sesicrs im Gas Siteochks. 
16 Watt Street, New York Oryx. 
Apu 13. 


; @@~ All communications will receive particular atten- 
rT 

‘a7-The following quotations are based on the par value 
Ol piu per share. 

N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated ..........++++++$73,177,000 100 206 26% 
Central Union, Bonds, 5’s. . 3,000,000 1,000 19 =) 
Equitable Bonds, 6’s........ 1,000,000 1,000 106 Me 

* 1st Con.5’s....,.. 2,300,000 1,000 -j(if8 190 
Metropolitan Bonds.... tees 658,000 ee 108 ll2 
MOTOR. ccccccccccccccccecce 3,500,000 100 310 825 
Municipal Bonds.,,..,..+.00+ 750,000 o ee 
New Amsterdam Gas Co... 

Bonds, 5°S ...seeeeeeee+e 11,000,000 1,000 108% 109 


Northern Union, Bonds,5’s. 1,250,000 1,000 104 17 
New York and East River 
Bonds 18t 6'8.......++02. 3,500,000 1,000 112 113 


“1st Con. 5°8....+0. 1,500,000 bis 109 sin 
Standard.........sese.eeeeee 5,000,000 100 182% 149 
Preferred........+..+++. 5,000,000 100 152 160 


Bonds, ist Mortgage, 5’s 1,500,000 1,000 115% 118 
WORKOS .cccccccsccccccccece 299.650 500 130 ‘ 
Out-of-Town Compantes. 
Brooklyn Union er eeeeesccee 15,000,000 100 209 215 


“ “ 


Bonds (5's) 15.000,000 1,000 119 119% 
Bay State........ssse00-. 50,000,000 50 34 % 
** Income Bonds..... 2,000,000 1,000 ihe 75 
Binghamton Gas Works... . 450,000 100 28 30 
- lst Mtg.5°s........ 509,000 1,000 93 96 
Bostun United Gas Co.— 
ist Series 8. F. Trust.... 
2d “ oe “ ois 
Buffalo City Gas Co. ....... 
oe iy Bonds, 5's 
Capital, Sacramento........ 
BONES COO). 0500: ck000. 
Central San Franciaco..... 
Chicago Gas Co. Guaran- 


7,000,000 1,000 82 85 
3,000,000 1,000 47% «BO 
5,500,000 100 7 Ww 
5,256,000 1,000 73 76 
500,000 50 Pe 35 
150,000 1,000 ‘i ie 
900,000 - 106 108 











A. E. Boardman, Brevard, N.C 





teed Gold Bonds........ 7,650,000 1,000 104 10444 


* 


Baxter & Young, Detroit, Mich............. 
David Leavitt Hough, New York City.......... 
Economical GasA pparatusConstruct’n Co.,Toronto,Ort. 584 
Frank D. Moses, Trenton, N, J......... 
Fred. Bredel Co. , Milwaukee, Wis......... ccccsees. cocccs 
Geo. R. Rowland, New York City........... 
Humphreys & Glasgow, New York City................. 593 
Kerr Murray Mfg. Co., Fort Wayne, Ind. 

The Gas Machinery Co., Cleveland, O..... 
The Jeffrey Manufacturing Co.. Columbus, O.... ‘ 
The Western Gas Construction Co., Fort Weyne, Ind... 
United Gas Improvement Co., Philadelphia, Pa......... 
Wm. Henry White, New York City.... 


Cincinnati Gas & Elec. Co.. 29,500,000 100 97% 98 
Columbus (0O.) Gas Co., Ist 

Mortgage Bonds.......... 1,500,000 1,000 101 101% 
Columbus (O.) Gas Lt. & 

Heating 00 ..cccoccccccces 1,682,760 100 8814 89% 

Preferred............... 3,026,500 100 0i%_ 109 
Consumers, Jersey City 

Bonds ...ccccceccscccccces 600,090 1,000 103-106 
Consumers, Toronto........ 1,700,000 50 218 225 
Consolidated, Baltimore... 11,000,000 106 70% 70% 

Mortgage, 6’s........... 3,600,000 = ‘ lls 
Chesapeake, ist 6's. .... © 1,000,000 - “a 
Equitable, ist 6’s....... 910,000 as 
Consolidated, 1st 5’s.... 1,490 000 és bs 112 
Consolidated GasCo.ofN.J. 1,000,000 100 15 17 
sa Con. Mtg. 5’s...... 880,000 1,000 85 87 
Consolidated G. & E. Co.'s. 
Little Falls, N.Y.......0++ 90,000 100 100 
PR vecuvndsssccsivces 75,000 ze 100 
Detroit City Gas Co........ 4,825,500 50 wn 89 
** Prior Lien 5’s....... 5,603,000 1,000 99% 100 
Detroit Gas Co., 5°8.... sess 2,000 1,000 ar 79 
Ft Rs WU ededscrecere 16,000 100 984% 100 
Equitable Gas & Fuel Co., 

Chicago, Bonds........... 2,000,000 1,000 = 101 
Essex and Hudson Gas Co. 6,500,000 we 84 38 
Fort Wayne ........seeeeees 2,000,000 os Be 

” Bonds...... sees 2,000,000 7 55 
Grand Rapids Gas Lt. Co. 

Ist Mtg.5°S........seeeeeee 1,225,000 1,000 104% 105 
TOrePOSE 2.0.0.0 vctorccccccscoce 750,000 25 245 265 
Hudson County Gas Co., of 

New Jersey......s.seee+ 10,500,000 a 25 be 

* Bonds, 5’s...... 10,500,000 es 101 103 
Indianapolis...... .....s0++. 2,000,000 80 85 
“ Bonds, 6’s....... 2,650,000 105 = 107 
Jackson Gas Co....seeeeees 250,000 60 73 75 
- Ist Mtg. 5’s.....006 290,000 1,000 101 102 
Kansas City Gas Light Co., 
of Missouri............... 5,000,000 100 - 36 
Bonds, ist 5°s............ 3,822,000 1,000 102 104 
Laclede, St. Louis ........+. 10,000,000 100 97 ~=—:100 
Preferred......... sees. 2,500,000 100 105 1: 
Bonds .......... seseeess 10,000,000 1,000 109% 110 
Lafayette Gas Co., Ind...., 1,000,000 100 60 
Bonds .....005 eecseveees 1,000,000 1,000 60 65 
Louisville. ..........s-eeee+- 2,570,000 50 1380 14) 
Madison Gas & Elec. Co. 
** Ist Mtg. 6’s........ 350,000 1,000 10714 108% 
“6 per cent. scrip, 
due 1910......... 100,000 25 85 8% 
Montreal, Canada .......... 2,000,000 100 218 18434 
Nashville Gas Lt. Co........ 1,000,000 100 110 - 
Newark, N.J,,Con.GasCo 6,000,000 56 58 
Bonds, 6°S.....sseceeees 4,600,000 e 105 = 10584 
New Haven........seesee00+ 1,000,000 25 3800 825 
Oakland, Cal.......... eeeese 2,000,000 os 46 4? 
bed NR. ciccsses 759,000 ee ee 
Peoples G. L. & Coke Co.,of 
ChIcAZO......c0eeecee0ee 25,000,000 100 100 10034 
Peoples Gas Lt. & Coke Co., 
Chicago, 1st Mortgage.... 20,100,000 1,000 be a 
2d - eee. 2,500,000 1,000 104 
Rochester Gas & Elec. Co.. 2,150,000 50 88 
Preferred.......ssseeee 2,150,000 50 =—s 118 be 
Consolidated 5’s........ 2,000,000 7 874% 90 
San Francisco, Cal. ........ 10,000,000 100 5234 53 
St. Joseph Gas Co. 
“Ist Mtg. 5’s........ 751,000 1,000 95 96% 
St. Paul Gas Light Co...... 1,500,009 100 45 47 
1st Mortgage 6’s........ 650,000 1,000 113 4116 
Extension, 6's........... 600,000 1,000 112% 115 
General Mortgage, 5’s.. 2,465,000 1,000 92 92 
Syracuse, N. Y............. 1,975,000 100 42 45 
BondS.....sseececeseeess 2,047,000 1,000 9 99K 
Washington, D.C .......+.. 2,600,000 20 408% 411% 
First mortgage 6’s.,.... 600,000 es os ie 
Western, Milwaukee. 
Bonds, 5°8...... ....00,. 4,000,000 a 109% 110 
Wilmington, Del, .........- 600,000 50 232 - 
2 ? 
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POSITION WANTED 
AS GAS MAKER, 

By an experienced operator. References. 
Address, “ PHILA.,” 


1453-1 Care this Journal. 








WANTED, 


A Position by a Man 24 Years of Age. 






* Ahsan 


ee ee ee 
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ELECTRICAL APPARATUS, 
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1453-1 Care this Journal. 
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STOCKHOLDERS’ MEETINC. 





N. W. CoRNER BROAD AND ARCH STs., 
PHILADELPHIA, Pa., Febfuary 27, 1903. 


The Annual Meeting of the Stockholders of the United Gas 
Improvement Company will be held at the office of the 
Company, northwest corner ot BROAD AND ARCH STS., 
PHILADELPHIA, on Monday, May 4, 1903, at 12 o'clock, 
noon, for the purposes of electing a President and six Di- 
rectors, to serve for the ensuing year, considering and acting 
upon the subject of a proposed increase in the capital stock 
of the Company from 565,000 shares, of the par value of $50 
each, to 734,500 shares, of the par valueof $50 each, and 
transacting such other business as may properly come before 
the meeting. 

The stock transfer books will be closed from 3 p.m., April 
2s, until 9 a M.. May 5th. 

By order of the Board of Directors. 


1418-8 LEWIS LILLIE, Secretary. 


DIVIDEND NOTICE. 


OFFICE OF THE UNITED GAS IMPROVEMENT Co., ) 
N. W. CoRNER BROAD AND ARCH StTs., 
PHILADELPHIA, Pa., March :1, 1903. 5 


The Directors have this day declared a quarterly dividend 
of 2 per cent. (one dollar per share), payable April 15th, 
190%, to stockholders of record at the close of business, Mar. 


41, 190%. Checks will be mailed. 
LEWIS LILLIE, Treasurer. 


MISS LILY HAXWORTH, 


Cooking Teacher and Lecturer, 
(GOLD MEDALLIST), 


Is open for engagements. For terms, etc., 
1441-3m Address 323 QUINCY ST., BROOKLYN, N. Y. 


COOKING BY CAS. 
MISS RUTH WILKINS, 


Lecturess on Cooking by Gas. 
Terms and references sent on request. Address, 
1453-4 509 N. CHURCH ST., ROCKFORD, ILLS. 


POSITION WANTED. 


The advertiser has had over 20 years’ 
experience in the gas business, and is now in 
a responsible position with a large city 
company. Is capable of managing, but would 
accept subordinate position until merit is 
recognized. Would guarantee to increase 
sales and receipts and reduce expense. Good 


reasons for desiring a change. 
1453-1 Address, ** PUSH," care this Journal 


Position Wanted 
AS MANAGER OF A GAS COMPANY, 
By a man thoroughly competent. Am 
successful in all details of the business, 
with several years’ experience, 
1452-tf Address, ** G. A.,”’ care this Journal. 


OrFice oF THE UNITED Gas IMPROVEMENT Co., 















































Position Wanted 


By a party who for the past 12 years has filled a responsible 
positiun in one of the largest gas companies in the United 
States, and is a thorough systematizer and hustler for new 
business Can furnish satisfactory reasons for desiring to 
make a change. Best references as to ability and energy as 
@ gas man Address, ** AMBITION,” 





Connelly Iron Sponge and Governor Co., New York City 576 


1453-2 Care this Journal. 


WANTED, 


Position as Superintendent of Gas 
Works. 


Fifteen years’ experience in manufacturing and distribut- 
ing depar:ments. Can give good references. Have charge 
of gas works at present, Address, ** F. C.,”’ 

1452-2 Care this Journal. 


GASHOLDER WANTED. 


— 














We wish to purchase a second-hand gas- 
holder, of a capacity of 50.000 cubic feet. 
In replying state condition, price, ete. 


1452-2 Address, ** GASHOLDER,” care this Journal. 


FOR SALE, CHEAP. 
SET OF 4 FURIFIEKRS. 
Six feet by 10 feet 6 inches by 3 feet, with 8- 
inch connections; wet centerseal and over- 
head hoists. Address, the 
1453-3. PEOPLES GAS LIGHT CO., RUTLAND, VT. 


APPARATUS FOR SALE. 


Two Purifying Boxes, 10 feet by 12 feet. 
Two Centerseals, 8 inch connection. 


Three 3. foot Water Gas Apparatus. 
Address, QUEENS BOROUGH GAS AND ELECIRIC CO., 
1453-2 Far Rockaway, L I. 





























20-horse Power Otto Gas or Gasoline 
Engine, 


In first-class condition. Address, 
EARLE H. BUCK, 


Mgr. Citizens Gas Co., Vincennes, Ind. 


FOR SALE. 
5-FOOT WATER GAS APPARATUS. 


Address, CHARLES G. M. THOMAS, 
Flushing, N. Y. 


1452-tf 











1449-tf 
—_—S— 


APPARATUS FOR SALE. 


Four 8 feet by 12 feet by 3 feet purifying 
boxes, with chain hoist, 8-inch dry center- 
seal; all valves and connections. 











One 5-foot Harris Brothers’, station meter, 
with valves and connections and bye-pass 
All in good repair. 


For particulars and prices, address the 


ELMIRA WATER, LIGHT AND RAIL- 
ROAD COMPANY, 
ELMIRA, N. Y. 


FOR SALE. 


epuainifpninaiasatin 
Four Purifying Boxes, 8 feet by ‘2 feet by 3 feet. 
24-Inch Seal in Line, complete with connections. 
Mydraulic Lift for Covers and track. 


Address, THE CHUCTANUNDA GAS LIGHT COMPANY, 


1451-3 

















1446-tf Amsterdam, N. Y. 
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NO EXTRA LABOR OR 
OPERATING EX- 


PENSES. \ 
weno vy in use. Write to 
STROH & OSIUS, Patentees, or | 


MICHIGAN AMMONIA _WORKS, : _~_ Detroit, Mich, | 


S. R. DRESSER, 


BRADFORD, PENNSYLVANIA, U.S. A., 


Patentee and Manufacturer of 
Specialties for Oil and 
Gas Lines. | 


About 100 











| 
| 





SATAN FSS SSS 
S {EY 
S wes 
————— 





Insulating Coupling for Bell and Spigot Cast Iron Pipe. 
Style 6. 





Regular Sleeve. Style 2. 


COM Flanged Pipe and @ | 





Clamp. Style 4. 


Pipe Couplings, Sleeves, Clamps, Crosses, Tees and 
Ells. 
ee Sh en, 
My Insulating Coupling prevents the destruction of pipe 
by electrolytic action, in either water or gas lines. 


SEND FOR CATALOGUE. 


1903. 
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PURIFIER SCREENS. 


| John Cabot, Naw York Clty....cccccccccs.sccccccccscces 589 


GAS STOVES. 


American Meter Co., New York and Philadelphia,...... 585 
K+ystone Meter Co., Royersford, Pa........ sscssceseses 5¥8 
Maryland Meter and Manufacturing Co., Baltimore, Md 598 
Nathaniel Tufts Meter Co.. Boston Mass.. ............. 598 


HOT WATER HEATERS. 
The Humphrey Mfg. and Plating Co., Kalamazoo, Mich. 5&4 


GASHOLDER TANKS. 


5. P. Weateibe, Brmetige, BT visccc vascecssiessc. 6.0.5 OR 
GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md............... 5% 
Continental Iron Works, Brooklyn, N.Y................ 594 
Davis & Farnum Mfg. Co.,Waltham, Mass............. 592 
| Deily & Fowler, Philadelphia, Pa...............+..0++- 596 
Kerr Murray Mfg. Co., FortWayne,Ind............... 592 
| Logan Iron Works, Brooklyn, N Y............0085 «> 596 
| R. D. Wood & Co., Philadelphia, Pa.... ........ 504 | 
| Riter- Conley Mfg. Co., Pittsburg, Pa. ..... ........ 5A 
| Stacey Mfg. Co., Cincinnati, O......... .........0.- > 595 
STORAGE TANKS, 
Christopher Cunningham, Brooklyn, N.Y...... .. ..... 59 
AUTOMATIC SCALES, 
Richardson Scale Co., New York City..........eeseeeeees 580 
INVESTORS. 
W. R. Faben Construction Company, Toledo, O.. 580 


PATENTS, TRADE-MARKS, COPYR IGHTS. 


| Royal E. Burnham, Washington, D. C............ .seeees 571 





TRADE-MARKs, 
COPYRIGHTS 


PATENTS, 


ROYAL E. BURNHAM, 


Solicitor of Patents and Coun- 
sellor in Patent Causes. 


833 Bond Building, Washington, D. ©. 


_ 


Send for Pamphlet on Patents. 
1448-tf 








Established 1845. Reorganized 1902. 


The Kreischer Brick Mfg. Co. 


Manufacturers of the very best 
quality of Clay Retorts, Blocks, 
Tiles, Settings and Firebrick of 
every description. 


Also Miners and Shippers of Fireclay, Fire 
Sand, Ground Brick in Barrels. 
WORKS: KREISCHERVILLE, STATEN ISLAND. 
OFFICE: 119 E. 23D STREET, NEW YORE CITY. 











range is to fuel. 


Detroit Arc Gas 


A Handsome Fixture. 
Always in Order. 


We will send one or more lamps 
on 30 days’ trial to Gas Companies 
who maintain the lamps. 
for quotations and circulars. We 
will save you money. 


NEW DETROIT | 


Force Draft 


ARC GAS LAMP, 


With double flash pilot. 
25 per cent. gas over any other arc 
and produce more candle power. 
To light consumption what the gas 


1903. 


We save 


YA 


Write 





Light Company, 


67-71 Michigan Avenue, Detroit, Mich. 














s, Hydrants, 
ates” Pig Lead, ‘e 


= Jute, etc. 


Fittin 


ARLES MILLAR & SON CO., Selling Agents, Utica, 


UTICA PIPE FOUNDRY CO. 
T IRON PIPE and SPECIALS FOR WATER AND 






2 
4 


Lead ripe. Solder, 
etc., and Jopbers 
of Plumbers’ and 
Tinners’ Goods. 


<p] Manufacturers of 


jo — 
wr} 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 








Specially 





REVIVIFYING IN SITU. 


An inexpensive device for admitting air into purifying boxes. 
shaft the speed of blower is automatically regulated. Size shown in cut, 
capacity of 172 cubic inches per revolution, and can be speeded to admit any percentage of air desire. 


designed for gas companies. 


Belted direct to exhauster 
10” x 103’ x 16”, has a 


A large number of these machines are now in daily use, giving entire satisfaction. 
Correspondence Solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CoO., 
395 Broadway, New York. 
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PRRAER-RUSDELL JINING AND WIFE. 0. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT AND FIREBRICK WORKS. 











St. Louis Office: 
r 417 Pine St. 


New York Office: 


Aldrich Court, 





) FACTORY AT ST. LOUIS, MO. 
WE MAKE A SPECIALTY OF WATER GAS LININGS AND CHECKER BRICK. 


| 
2 F | Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 


: SLOPERS.--We have perfected plans of IN- 
CLINED RETORT BENCHES, designed 


to meet conditions prevailing in America, and 
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: constructed entirely of American materials. 
Y, Bye Sr sSOWee:« build Benches complete, 
fh Saat ready for gas mak- 
Y. 4). (ome yy.) ing. Also 
HL iG | RETORT HOUSES, 7 
ee. 4 = ; —<Ants OP ~ b set [ ae 
Fak: hs oh - aad COAL AND COKE CONVEYING MACHINERY. 3, Wi/C YE] 
’ r Ue Me Ue ) a) 7. i |} | 
iS || | 2 © | esi ‘(a yt ua yy, i 
= | a= == =m} Plans, Specifications and Estimates |) AS ( ZX 
— ‘esecetc ’ 2 Wf | ,; \\ 
| Cea] |: cheerfully furnished. nC Vi CC) 
uster col ; - 2 A ay aa me | i 
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45 Broadway. 
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he Ball Check. 





Pat. Nov 25, 1902. 


ANY BURNER. 


ANY GAS--ANY PRESSURE. 
INSTANT ADJUSTMENT. 














HIGHEST EFFICIENCY. 





‘“‘JUST A TWIST OF YOUR WRIST 
AND YOUR LICHT IS BRICHT.?’’ Triple Arc Ball Check Lamp fits any 


chandelier or gas bracket. Three times 


~ “THE BALL DOES IT ALL.” ‘eisrst ie ete ve 


yet burns only double the amount of 


, Sets gas. More dienes gas. Greatest 
—aae illuminator in the world for the money. 


Send for the Ball Check Light Booklet. 


BALL CHECK LICHT CO., NEW ENGLAND BALL CHECK LIGHT CO., 
16 AND {8 PARK PLACE, 161 FRANKLIN STREET, 
NEW YORK. : BOSTON. 


FRANK D. MOSES 


TRENTON, N. J., 


UOnStTUcting Engineet and Contractor 


Estimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


a= CORRESPONDENCE SOLICITED. 




















P. PLANTINGA, President. W. E. STEINWEDELL, Secretary. 


THE GAS MACHINERY CoO., 


OFFICES: 720-722 CITIZENS BUILDING, 
CLEVELAND, OHIO. 











Coal and Water Gas Apparatus, Bye-Product 
Machinery, Structural Work and Connections. 
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Send for ee LAVITE =>: Lessens vibrations. 
comparative test. = eyes SS os Never bends. 


" Center- Specter vedi 00 Are 


BEST MATERIAL. : : : ACCURATELY MADE. “Nappi 


THE D. M. STEWARD MFC. CO. 6 hee 


NEW YORK: CHICAGO: FACTORY AND GENERAL OFFICE: 
107 Chambers Street. 57 Washington Street. Chattanooga, Tenn. 8 


Gas Analyses of AllSorts and Conditions, IN THE MARKET. Hughes’ “GAS WORKS,’ 


WE PURCHASE: . . 
Analyses of Solid and Sinieeatiienie Their Construction and Arrangement, 
Liquid Materials as Well, Electric light properties. And the Manufacture and 


" . ‘ Street railway properties. . : 
That are needed by Gas Companies at Also desirable franchises. Distribution of Coal Gas 


any time in the conduct of their busi- W. R. FABEN CONSTRUCTION CO., icine <nceeee 
ness, may Le obtained from 1383-tf 317 St. Claire Street, Toledo,O. | rigimally written by SAM’L HUGHES, C.E. 


. ———___— Rewritten and Much Enlarged by 
DR. W. H. BIRCHMORE, GAS BURNERS, wateleini ie 
241 ADELPHI ST., BROOKLYN, N. Y. 


To burn a given amount at a stated pressure, made to order. 
: Samples furnished. Also, small oil and air valves, slow-fceed r > ; 
RICHARDSON | valves for high pressure, and small brasswork in general. | E.ghth Edition, Revised, with Notices of Recent Im- 


CO Diy Oo & & CF provements. 
&UTO i §=SCALE CO.. Drip Pumps, Service Cleaners, Gasfitters’ 


: | 21 Park Row Proving Pumps and Mercury Gauges. . ‘een $1.65. =: 


NEW YORK | C. GEBEFRORER et SOD, 






































CITY. 248 North Stb Street, Philadelphia, Pa. A. M. CALL ENDER & CO., 42 Pine St., N. Y. City 











A PERFECT prepayment attacumenr. 


PERFECTION is a big statement, but write for ee of the “ — 
Prepay and see if we substantiate the claim. 








Gives consumer more than 10 hours’ warning before gas goes out. Ten dol- 


lars can be prepaid at one time. Can be fitted to any make of meter. De- 
vice cannot be ‘‘ beaten.” :; ees 


REEVES MEE. a, NEW HAVEN, CONN. 























"FRED. BREDEL, President. WM. O. VILTER, Vice-President. 0. W. GREENSLADE, Secretary and Treasurer. 


FRED. BREDEL COMPANY, 
ENGINEERS AND BUILDERS OF GAS PLANTS. 


Iaclined Benches, own system, Recuperative Furnaces, Exhausters, Exhauster Governors, Condensers, Washers, Coolers, Wet 
Purifying Plants, Purifiers, Oxide Elevators, Hydraulic and Dry Coke Conveyors. 


Special Migh Grade Material for Recuperative Furnaces. 
Licensees for ARROLL-FOULIS Charging and Discharging Machines and FRONHAUSER Coke Conveyors. OFFICE, 405 KEENE ST., MILWAUKEE, WIS. 


COAL TAR AND AMMONIA. 


THIRD AND ENLARGED EDITION. 


a 
GEORGE LUNGE, PH.D. 
Price, $15. For Sale by 


A. M. CALLENDER & CO., - - 42 Pine Street, New York City. 
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Have you seen BRAY’S 


New ELTA” Burners? 


These are the only Acetylene Burners which 
can be turned high or low without carboniz- 
ing, and, therefore, they remove one of the 
greatest barriers to the progress of lighting 
by Acetylene. Write for further information. 


WILLIAM M. CRANE COMPANY, 


SOLE AGENTS FOR THE UNITED STATES, 


1131 Broadway, New York. 

















A Convenient Way 


* 

To carry coal toa boiler room is to in- 
stall an “ Industrial” Railway and charg- 
ing car. It is not a costly item. 

A WHEELBARROW WITH A CARRYING CAPAC- 
ITY OF 250 POUNDS WOULD HAVE TO MAKE 
EIGHT TRIPS TO HANDLE THE AMOUNT OF 
COAL WHICH A CHARGING CAR CARRIES AT 
ONE TIME, NAMELY, 2,000 POUNDS, AND LESS 
EFFORT IS REQUIRED TO MOVE THE CAR WITH 
ITS TON LOAD THAN THE WHEELBARROW 
WITH ITS 250-POUND LOAD. 


Write for Catalogue 0227. 


C. W. HUNT COMPANY, 


WEST NEw BRIGHTON, N. Y. 
NEW YORK, 45 Broapway. 





Stanley Rule and Level Company, New Britain, Conn. 

































t 
Mueller Gas Cocks. 
4 gee little is not as much as you pay 
- for, and too much is more paid for 
than you need. 

In Mueller Gas Cocks you find a hap- | 
py medium--not so little metal as to leave' 
them weak, nor yet so much as to make 
them costly. 

4 Made in 145 styles, seven sizes in each 
Style. 
MADE ONLY BY 
H. MUELLER MFC. CO., 
et DECATUR, ILLS., U. S. A. 
S. / v ats 
Ludlow Valve Mfg. Co., 
TROY, N.Y., U.S. A. 
Double and Single Gate Valves, %” to 72”, 
—" = 
Gas, Water, 
Steam, Oil, 
oe 


Ammonia, Etc. 









HOT GAS VALVES A SPECIALTY. 





Send for Catalogue. 


“THE MINER” 


Globe 


Street and Boulevard 
Lamps. 


Cheapest and Best. 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av.,N.Y. 








Cox's High Pressure Fluid 
Discharge Computer. 











This Computer solves the following formula, 
which is applicable to Gas, Air and other elastic 
fluids, flowing through long pipes with high 
initial pressures: 

Discharge 1n cubic feet per hour at atmo- 
: a6 / a x(p *—p,*) 
spheric pressure = 33.3 4/ — 1—Ps 

Where 

d = diameter of pipe in inches, 

| | Ps = absolute initial pressure in pounds per 


L xX W 


square inch, 

p, = absolute terminal pressure in pounds per 
square inch, 

L = length of pipe in miles, 

w = specific gravity of the fluid when air = 1. 


- 


To Find the Discharge from a Pipe and 
the Required Size of Pipe. 


(1.) Set the specific gravity of the fluid op- 
posite the length of pipe; 

(2.) Bring the DIFFERENCE of the initial and 
terminal gauge pressures opposite the suM of 
the initial and terminal gauge pressures; 

(3.) Opposite any diameterijof pipe will now 
be found the discharge in cubic feet per hour 
at atmospheric pressure; and 

(4.) Opposite any desired discharge will also 
be found the required diameter of pipe. 





Price of the Computers, in Cloth Case, 
6} x 8 inches, $5 Each, Net. 





For Sale by 





A. M. CALLENDER & CO., 42 Pine Street, New York City. 


ne ee ee 
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im CONSTRUCTION COMPANY, 


DETROIT, MICH. 


LOWE DOUBLE SUPERHEATER WATER GAS APPARATUS. 


Coal Gas Condensing and Scrubbing Apparatus. 
Purifiers with Plain or Reversing Center Valves. 
The Lloyd System of Valve Connections. 


PLAIN OR REVERSING (PATENT APPLIED FOR). 


Oxide, Coal and Coke Elevators and Machinery. 
Pipe Specials, all sizes. A. G. L. Asn. Standard. 
Structural Steel Work, Floors, Angle and Gate Valves. 


General Western Agents for BARTLETT, HAYWARD & CO., Baltimore, Md. 


COAL GAS CONDENSATION SYSTEM. THE ‘‘MAYER”’’ PATENT- 
ED TAR EXTRACTOR. THE STANDARD ROTARY WASHER- 
SCRUBBER. STETTIN SYSTEM INCLINED BENCHES, HYDRAULIC 
VALVES, ETC., ETC. 


. ° . . To absorb the heat now going to 
BOnOMIZe pat In DB waste when you blow through 
EA ue your superheater to heat the 
page ee feed water for your boilers to the 
ater as Peele Py temperature of the steam. This 
pe Teas ° is now being done at the Pough- 
eee || Log keepsie Gas —_ — 


a = Ss f sie, N,. Y. : 
ants Ss ee 
9 —p < Sis : 


Write for full particulars how this 


BY UTILIZING A S T lees ' is accomplished, the saving effected, 


and the advantages gained, to the 


Green's Heowomizer, (Ne) nee re, eeonoen en, 


_ 












































GASHOLDER TANKS AND aoe 
GAS WORKS MASONRY COMPLETE Chollar’s System of Gas Purification, 


Plans prepared and Estimates furnished at short notice. 
J. P. WHITTIER, THE PURIFIED GAS REVIVES THE FOULED OXUDE. 


238 Java Street. Brooklyn, Ne Y- 

















——_————————————————— 








GEORGE R. ROWLAND, THE GAS ENGINEERS’ POCKET-BOOK. 


Formerly with the Continental Iron Works. By ExXenry oO’Connor, 


Draughtsman and Constructing Engineer. Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, ani ‘h' 


Construction of Gas Works. 
PRICE, $3.50. 


Drawings, Specifications and Estimates furnished for the con- 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


flice, No. 245 Broadway, N. ¥. City. A. M. CALLENDER & CO., No. 42 Pine Street, New York City. 
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The Advertisement of the 


CONNELLY IRON SPONGE AND GOVERNOR COMPANY, 


395 Broadway, New York City, 


Occupies this Space Every Alternate Week. 


~ ROOTS’. 


“— AORZONTAL Gd EXRAUSTER, 


E are building a line of Exhausiers as per 

cut herewith, for forcing gas long distances 
and under pressures that are higher than ordin- 
ary pressures. 


















| 











WE INVITE CORRESPONDENCE. 











gee (ae 


-L P.H. & F. M. ROOTS Co. 


fiOME OFFICE: Connersville, Ind. NEW YORK OFFICE: 109 Liberty Street. 





BASTERN OF F'ICE:: 


CONNELLY IRON SPONGE AND GOVERNOR 60.. .2s Yore'ctt. 


































(HES KN SS =. ( ) , 








PLONE w) 
“ BROADWAY, 


GENERAL SALES oa 











GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GA8. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 
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ARUMMOND o= = 
oar eG Co |WARREN FOUNDRY AND MACHINE CO., 


Established 18356. Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


ASP CAST IRON WATER AND GAS PIPI, 


From THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 





Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, eto., etc. 


COMPANY, 


Temporarily 
during altera- 
tions and re- 

















Any size gas 

































GAS TAPPING MACHINES 


—FOR— 


Drilling and Tapping 


Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 


They are Strong and 
Compact. 


Size of Combination Drills 
and Taps % to 4-inch. 


Machines Sent to any Gas 
Com ny for Thirty 
ys’ Trial. 


1d for Circulars 


G0. Licht 


DAYTON. 0. 


THE ECONOMICAL 
CAS APPARATUS CONSTRUCTION 
COMPANY, LIMITED, 


Engineers and Builders of 
water and coal gas appar- 
atuses and general gas 
works machinery. 










Ser 











AMERICAN OFFICES: 
269 Front Street, East Toronto, Ont. 





LONDON OFFICES: 
19 Abingdon St., Westminster, S. W. 


CABLE ADDRESS : 
** CARBURETED’’ LONDON AND TORONTO. 


Valustiel of Gas, Electricity 


and Water Works 
FOR ASSESSMENT PURPOSES, 


THOS. NEWBIGGING. M. Inst.C.E., and WM. NEWBIGGING, 
Assoc.M.inst.C.E. 


With an Appendix of Decided Cases. 
Second Edition. Price $2. For Sale by 


A. M. CALLENDER & CoO., 
42 Pine Street, N. Y. City. 











main can be : 
pairs. - 3°: 


shut off in 30 
seconds. : : : ene sent ON 


Address: SAFETY GAS MAIN STOPPER CO., 108 E. 117th St., New York City. 




















THE Wo. 8 


Humphrey Grescent Instantaneous Water Heater 
IS A QUICK SELLER. 


Bweic k. 


~ SHELF AND BRACKET FREE, 


AS NWO HQU AL 
AT THEH PRICE. 
TRY ONE 


AND BE CONVINCED. 
WILL SEND ON 60 DAYS’ APPROVAL. 
HAVE YoU OUR CATALOGU HP? 
The Humphrey Mig. and Plating Co. 


U. S. A. 





[omental 


il 

} 
: 
4 
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a 
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KALAMA200, MICH., 














Parson’s Steam Blower 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER, 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent toany responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATEETOWwN STEAM BLOWER COMPANY. 


H. E. PARSON, Supt., 457 Putnam Ave., Brooklyn, N. Y. 
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(Copyrighted, 1894, by the AMERICAN METER CO.) 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863, 


NEW YORK, 
PHILADELPHIA, 


CHICAGO, 
ST. LOUIS, 


SAN FRANCISCO. 











PUBLIC LIGHTING TABLE. 


, en — 


APRIL, 1903. 


||-rable No. 2. 
| NEW YORK 
CITY. 


| 


Table No, 1. 
FOLLOWING THE | 
MOON. || Anu Nieur 

}| LIGHTING. 


exigin Light 
6.50 ad 50 AM) 
10.30 | 4.50 | 

30 4.50 

2.20 4) 4.50 

10 | 4.40 

| 4.40 

| 4.40 

4.40 

| 4.40 

NoL. 

ku | No L. 

Nol. 
Pu] 9.30 pM 

10.30 
11.20 30 
12.10 am 4.20 
1.00 || 6.30 | 4.20 
40 || 6.80} 420 
220 3811 6.30! 4.20 
2.50 || 6.30} 4.20 
3.20 .30 | 4.20 
4.00 6.30 | 4.20 
10 4.10 6.40 | 4.10 
.10 4.10 6.40 | 4.10 
10. | 4.10 | 6.40} 4.10 
.20 4.10 11 6.40 | 4.10 
20NM| 4.10 — || 6.40! 4.10 
.20 4.10 || 6.40 | 4.10 
.20 4.10 6.40 | 4.10 
.20 4.10 6.45 | 4.00 


Extin- 
guish. 


Pn en en en Cn en ~~ = 
Vororor oreo =: | 


4.30 
30 
.30 
30 
30 
30 


OT OV Ot Or ¢ 


a) | 


WO WI WW NOOR RR Se Se ee ey 
vr or 


w 
_ 
— 


~ 
— 


SW W OW WW OO 
7D Ol me Wit 


< 


./29) 
130! 


io 
oe 8 














m2 AB 2 22 2 $2 2 29-2 +2: 


TOTAL HOURS LIGHTING 
DURING 1903. 











By Table No. 1. By Table No. 2. 
Hrs. Min. Hrs. Min. 
January ....245.00 | January. ...423.20 
February. ..92.00 | February. ..355.25 
March 201.00 | March... ..355.35 
April.... ...167.20 
SS ree 152.00 
131.00 
140.40 















































September. 


October... 


November.. 


December. 


Total, yr.. 


156.20 
171.20 
. 198.20 
216.30 
- 232.10 


2203.40 





August 
September. .3: 
October .. ..: 
November . 
December. . 433.45 


Total, yr...3987.45 















ON Neo OS" ai ee eS Eee ie Se Re, eel 
St y ak deal ee ait bog, 4 = 
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ee 


—_ 
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NEW YORK, 33 Nassau Street. PHILADELPHIA, Broad and Arch Streets. CHICAGO, Foot of Orleans Street. BOSTON, 624 Tremont Bullding. 
CLEVELAND, 809 Cuyahoga Buliding. ST. LOUIS, 712 Roe Bullding. SAN FRANCISCO, 712 Polk Street. 


WELSBACH STREET LIGHTING COMPANY 


---- OF AMERICA .... 


cms.  WelSbach System 
Of Street Lighting, 


Which includes its specially DESIGNED AND PATENTED BURNER for 
STREET and PARK LIGHTING exclusively. 
Uniformly SUCCESSFUL in 150 Cities and Towns. 



































By means of the Welsbach System of street lighting the superiority aos 
of GAS over electricity for street lighting has been fully demonstrated. E i | 
POINTS OF MERIT: ey 
Economical, 
It is ) Attractive, 
Successful, 









Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPATHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities, 









Correspondence Solicited from Gas Companies and Others 
Interested in Municipal and Outside Lighting. 






























The cut tells the story—but not all of it. Get one lamp and light it- 
then the tale’s told from beginning to end. For one Welsbach Gas Ar: 
Lamp is a better salesman than 20 pages of advertising. 

Here’s what it would show if you give it a chance to prove its worth: 


. A mechanical construction and finish that insures the greatest dur- 
ability. 

. The renewal of mantles and the cleaning of globes without re- 
moval of globe. 

. The greatest amount of candle power with least consumption of 
gas. 

. A by-pass cock so constructed as to permit all or only one mantle 
burning at a time. 

. A pilot light that consumes but 1 foot of gas in 24 hours. Costs 
io Of a cent a day. 


Give it a Chance to Tell its Own Story and it 
Won't Disappoint. 


Let us send you one lamp—doesn’t cost a fortune—and it will answer 
every question you put to it; make®§ood ‘en every test given it. You 
know the-only proof of the pudding’® What's the use in a fellow telling 
you it tastes good? Taste it yourself, then you know. 


May we Send you ONE Lamp? 


WELSBACH COMPANY, 


GLOUCESTER, N. J., and CHICAGO, ILL. 


WN _ Ww No — 
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THE UNITED 
GAS IMPROVEMENT 
|= = COMPANY 


During the Year 1902 has been Awarded Contracts in the 


Following Places for 


Standard fjouble-Superheater [owe Water flas Apparatus. 


Atlantic City, N. J. Flushing, N. Y. 
Ardmore, Pa. | Hollidaysburg, Pa. 





Auburn, N. Y. Houston, Tex. 

: Belmar, N. J. Indianapolis, Ind. 

re Blue Island, Ills. Jersey City, N. J. 

| Boonton, N. J. Laconia, N. H. 

hs Brooklyn, N. Y. Lakewood, N. J. 

, Carlisle, Pa. La-Salle-Peru, Ills. 

[- Champaign, IIls. Martinsville, Ind. 
Coney Island, N. Y. Memphis, Tenn. 

7 Dallas, Tex. Newark, N. J. 
Danville, Ills. New Brunswick, N. J. 

of Des Moines, Ia. New London, Conn. 
Evanston, Ills. New Orleans, La. 

tle Evansville, Ind. Norfolk, Va. 

sts TOTAL SETS, 1902, . . 

TOTAL DAILY CAPACITY, 1902, , 
if TOTAL SETS TO DATE, . 
[ TOTAL DAILY CAPACITY, 


yer 
‘ou 
ing 








‘ 32, 825,000 cubic feet. 


. 299.676, 000 cubic feet. 


The United Gas Improvement Gompanty 


Broad and Arch Streets, Philadelphia. 


Norristown, Pa. 
Norwalk, O. 

Ocean City, N. J. 
Oklahoma City, O. T. 
Oneonta, N. Y. 
Plainfield, N. J. 
Portland, Me. 
Pottsville, Pa. 
Scranton, Pa. 

South Brooklyn, N. Y. 
Suffern, N. Y. 
Swedesboro, N. J. 
Syracuse, N. Y. 
Washington, N. C. 
Woonsocket, R. I. 


5! 


- 447 
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Cctablished 1058. Incorporated 1890. Established 1854. Incorporated 1869. 


Cuas. E. Gregory, Brest. Davip B. Dae, V.-Prest. & Treas. LACLEDE Avumileber Sons, 


J. H. Gautier & Co. Fire Brick Manufg. Co..) works, Weber, N. J. 


Greene & Essex Streets, manutacrarr ot § FIRE BRICK . . .|Main Offices, Park Row Bldg., New York. 
Jersey City, N. J. RETORT SETTINCS 


pen Water Gas Cupola Linings, Fire Clay, Etc. Modern Recu pe rative 
MANUFACTURERS OF Proprietors for the U. S., Coze System ot F 
urn 
CUE GAS GEVORTS, ARE GUAT THES, | oo. dente mmeees ie nie adie ee 


Style o, aero A j j 
FIRE BRICK and FIRE CLAY SPECIALTIES | attr tre aden en ES Standard Fire Brick and Gas Retorts. 


a nches, * Mp ty eed Coal or Coke OSCAR B. WE B ER’S 


Offic 
Ground Fire Clay, Fire Sand and Ground | °" MarsheteraniBiphur Avenues, st Louis, Mo. | Construction Vertical 8’s ( Patented ). 


Fire Brick in Barrels and Bulk. _ va ema - —— | Sinn inatebnnt in thn World 
eota tie Ki iene | with Modern Charging and 


ischarging Machinery. 
FEMMING GENERATOR LS FURIGE | acs aaron ca —" 
Brooklyn Fire Brick Works,| | Fire Brick GRAHAM, MORTON & CO.. 


OFFICE AND WORKS: INCLINED RETORT SYSTEM. 


88 VAN DYKE ST., BROOKLYN, N. Y. 
CLAY GAS “RETORTS & SET- CLAY RETORTS Perforated Radial Block Chimneys. 


TINGS, GENERATOR LIN- | speniiee oil cetiee deaeimiea tiaee 


INGS. SPECIALTIES. PARE exit AND MACHING C3_ 10M de 8 Pla te 





















































ISAAC C. BAXTER, President. ESTABLISHED 1864. PETER YOUNG, Sec’y and Treas. 


 LooxPory Stim ps. JAMES GARDNER, JB., CO,, mes oatones in. 60. "toom 202 Lewis eas 


PITTSBU RGH, PA 
Successor to WILLIAM CARDNER & SON. 


Fire Clay Goods for Gas Works. 
HENRY MAURER & SON, mien, fists Beinn. Oe 


(ESTABLISHED 1856.) The (ias Engineer’s BA LT l Ba oOo 0 E 


RETORT WORKS,  Pocket-Book, —_RETORT & FIRE BRICK C0. 


WORKS, Perth Amboy, N. J. . MANUFACTORY A? 
OFFICE, 418 to 422 East 234 St. N.y., By HENRY O’CONNOR. 


Clay Gas Retorts, punts LOCUST POINT, BALTIMORE, MD. 


BENCH SETTINGS , 
Fire Brick, Tiles, Ete. : Comprising Tables, Notes and Memoranda relating to the Clay Retorts, Blocks & Tiles 


Manufacture, Distribution and Use of Coal Gas, 


GEROULD'S IMPROVED RETORT CEMENT big. Kea . FIRE BRICK, FIRE CLAY, 


A Cement of hot wo value for patching retorts, way on 


ferencspenll eupaiee cupolas. “Wai cometh a esltaos eet ready f - Aes _ PRICE, CE, $3. 60. i AND FIRE CEMENT. 
®conomic and thorough in its work. Fully warranted tostick. === —_______ 


Price List, f.o.b. Galesburg, Is., or Buffalo, N. ¥. Our [mproved Half and Full Dept 
{n Casks, 400 to 800 pounds, at 5 cents per wet : , Benches have been Adopted by 
In Kooe hoes than 100 * .F For Gale hy Many Gas Companies. 


C. L.GEROULD, Galesburg, Ills. WALDO BROS,, 102 MILE 8T., BOSTON, MASS. 


For orders East of Buflalo, N. Y., or Pittsburg, Pa... freight A.-M. CALLENDER & CO., 42 Pine Street, New York City. 
will be paid to these points. Sole Agents for New England States. 


JOHN DELL, ESTABLISHED 
President and General Manager. uy} 1882. 


—— manura CTUBERS OF 


Gas Retorts, Bench Settings, Fire Brick, Cupola Linings, Etc. 












































Depth Furnaces, to Burn either Coal or en and Arranged for Front or Rear Clinkering. The 
; eng is the Original Coal Firing Bench. e also Hrect Plain Benches with One to Six 
YOUR CORRESPONDENCE IS RESPECTFULLY SOLICITED. 


411 Olive Street, 
Continental Bank, 


We are the Exclusive Agents for the Mitchell Patent Benches, Constructed with Half or red City Office: S] LOUIS 








dg. 
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GHRISTOPHER GUNNINGHAM, 


PROPRIETOR, 


TRE NOVELTY TEAM BOILER WORKS, 


BROoKnKLYN, N. WY. 





STORAGE TANKS FOR GAS Works, 


To Retain Fluid Material of Any Sort. 





PIPING IN AND AROUND GAS WORKS. 





Work Done for Several of the Largest Gas Companies in 
America Stands as Reference. 








Purifier 


Trays. 


“We make the strongest 
and cheapest Trays now on 


the market. 


Bolted and 


Church’s Patent Trays, fot 
lime or iron sponge. Write 


for booklet. 


John Cabot, 


553-557 West Thirty-third St., 


NEW YORK CITY. 















PRESSURE 
GAUGE. 


cords of 


Cas he 


Simple in con- 
struction, 


accurate in operation 
and low iu price. 


Fully Guaranteed. Send for 
Circulars. 


THE BRISTOL C0. 


Waterbury, Conn. 


— 


Silver Medal, Parie Exposition. 





—ee 


Bristol’s Recording | 


For continuous re- | 


| 





PPV PTT? 
Jeffrey Elevating-Conveying Machinery 


FOR HANDLING 


seh cedMh (AL, COKE BPC 


Jeffrey Gosasnatte Chain. 


| NEW CHAIN CATALOGUE NOW READY. SEND FOR COPY. | 











Shaking Screens, Dump Cars, oe 
Power Transmission Ma-—F gq 
chinery, Chains, Elevator 
Buckets, Sprocket Wheels, 
Crushers, Screens, Cable) 
Conveyors, Spiral Convey-/ | 


ors, Etc. 
ADDRESS 


j lig, 
THE JEFFREY MFG. COMPANY,; 
COLUMBUS, OHIO, U. S. A. 
NEW YORK : : : CHICAGO : : : DENVER. Coal and Coke Crushers. 


Wh bb bbbdsssdsadadds 











‘A. M. CALLENDER & CO., 42 Pine St., N. Y. 


The Gas Engineer’s Laboratory Handbook, 


By JOHN HORNBY, F.1.C. _— Price, $2.50, 


Orders may be sent to 
















ne rs ee 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING : 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK 


BERWIND-WHITE GOAL MINING COMPANY’S 
Qeean Westmoreland Gas Coal. 


‘ STRIGTLY High Grade. .... 
ee Carefully Prepared. 


For Gas Making or 
Heavy Steaming. 





























Washington Building, New York. 
Betz Building, Philadelphia. 


A. C. M. AZOY, General Agsnt, 1 Broadway, New York. 


Gulf Refining Company 


FINERS OF 


TEXAS 
PETROLEUM 1 








HIGH GRADE 


<2. S— een Oo DB S&S & 


A SPECIALTY e141 4-7 Veo aalel a 


REFINERIES at FRICK BUILDING 
PORT ARTHUR. TEX PITTSBURG. PA 
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KELLER ADJUSTABLE 
COKE CRUSHER. 


— Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 

Columbus, Ind. 

Correspondence Solicited. 


Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 
without mental effort. No calculations needed. 
Saves time, money and mistakes. 














Price, 6.5 x8 inches, i in cloth < case, $2.50. For 
sale by 


A. M. Callender & Co., 42 Pine St., N. Y. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 








————___—— 


Second Edition. Price, $3. For Sale by 


A.M. CALLENDER & CO., i2 Pine Sr., N.Y. City. 


BINDER for the JOURNAL. 











Price, $1.00. 





4.4. CALLENDER & CO., i: Pine Street, N.Y. 





Epmuunp H. McCutuioves, 
President. 


Cuas. F. GopsHALL, 
Treasurer, 


H. C. ApAms, 
Secretary. 


Henry WHARTON, 
Assistant Secretary. 


[HE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 


























































ProiInTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, WN. J, 
areata (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 











THE LINK-BELT MACHINERY CoO., 
| ENGINZERS, FOUNDERS, MACHINISTS, 
Chicago, U.S.A. 


LINK BELT ELEVATING & CONVEYIN 
ry MACHINERY for HANDLING 
COAL, COKE, OXIDE. ETC 
Tilting Coal and Coke Cars, Breaker Rolls, 
Power Transmitting Machinery. 
Machinery designed and erected to suit 
existing conditions and available space 





Special Catalogue No. 31 Sent upon Appl’catioa. 
PHILADELPHIA, LINK-BELT ENGINEERING CO. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petrol | 
‘Toiedo, O., and Pitt: 


Tilting Coal and Coke Car. 


ee ee ee ed 











Gas Oll. 


burehn, Pa. 














Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 













GAS OIL. 


26 Broadwayy’New York City, 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. © Boston Office, R’m 18, Vulcan Bldg,, 8 Oliver 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 






























Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
v Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 








Self-Sealing and Pressed Steel Mouthpiece Lids. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, -n‘ 
Special Castings of all Descriptions. 


























BAXTER & YOUNG, |4- £. BOARDMAN, C. E.,. Davin LeaviTT HouGH, 
CONTRACTING AND CONSULTING | “O"Sulting and Contracting Engineer. | Consultin g En gineer 


Particalar attention given to Gas, Water and Electric aa 
GAS ENGINEERS. Plants. Long and successful experience CONTRACTOR , 


with the problem and practice of 


PARK ROW BUILDING, N. Y. 
Examination and Values Ascertained of Filtration for Public Water Supply. = 


. Artificial and Natural Gas Properties. BREVARD, N. C. . F _ 
COMPLETE CAS WORKS ERECTED. 0°” Practical Photometry, 
By William Joseph Dibdin 


er eine Purchibed and Laid. Geo, Shepard Page’s Sons, Price, - - - - $3.00. 


GAS PROPERTIES PU «CHASED. 


























GAS MAGHINERY. FOR SALE BY c 
¥ OFFICE : WAYNE COUNTY BANK BUILDING, Correspondence Solicited. A. M. CALLENDER & CO.., i 
ey Ro ms 201 & 202. DETROIT, MICH. | 180 Fulton Street, New York City.) ‘No.4? Pine Street, New York City. h 








KERR MURRAY MANUFACTURING CO, 


Latest jjesign Rotary Fxhauster, —— 
: —— With Automatic (fovernor, 


Single or Double-Lift Gasholders, | , 
WITH OR WITHOUT STEEL TANKs. = 
Storage Oil Tanks, Condensers and Scrubbers. [ll 


Purifying Boxes, with Cover-Lifting Apparatus, Genter Seal or Valve System Connections and Oxide Elevator 
REVERSIBLE WOOD PURIFYING AND SCRUBBING TRAYS. 


Mouthpieces, Standpipes, Etc; in Fact, All Classes of Ironwork for Benches. q, 
DOUBLE GATE ALL IRON GAS VALVES, 3 TO 36 INCHES DIAMETER. 9 
ALL SIZES OF STREET SPECIAL CASTINGS. 


FonRT WAYNE. IND," 


rTry 


Foot 





5 


) 


9 


ator. 
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BARTLETT, HAYWARD & CO. 


BAL TIMORE, MD. 








Designers 
and 
Builders 
of 
(as Works. 


PATENT STANDARD WASHER-SCRUBBER. 
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The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


Coal and Water Gas Installations of the Most Modern and Complete Types, 


BENCHES WITH INCLINED RETORTS. 


System Stettiner Chamotte Fabrik, Actien Gesellschaft, of Stettin, Germany. 


GASHOLDERS OF ALL SIZES. 


General Western Agents, THE LLOYD CONSTRUCTION CO., of Detroit, Mich. 








QUINTARD IRON WORKS, en" ; 
N. F. PALMER. FJUMPHREYS & GLAsGow. 


Foot of 12th St. & East River, New York, 
BANK OF COMMERCE BLDGC., 38 VICTORIA STREET, 
te oe 31 Nassau Street, London S.W., 
GAS APPARATUS. New York. ph England. 
| 
Complete Works Erected. CONSULTING CAS AND ELECTRIC LICHT ENCINEERS. 





PROPERTIES PURCHASED. 





FREDERICK W. FLOYD, Engineer. COMPLETE EXAMINATIONS MADE. 
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R. D. WOOD & CO., 


4200 CHESTNUT STRELZT, PTL ADDLPEIA 


BUILDERS OF 


Cas Power Plants with Producers, 


The best Producers for either Bituminous, 
Anthracite Coal or Lignite. Less labor 
required and less waste a In any other 
Producer. Send for Pamphlet. : : 
CAST IRON PIPE. 


HYDRAULIC TOOLS. HYDRAULIC OPERATING VALVES. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. =0Fficts- Bridge & Ogden Sts., Newark, N. J. 


The Continental tron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries 
NEW YORK, Borough of Brooklyn. 



































BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 
STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 











ILLUMINATING GAS! FUEL GAS! 


THE LOOMIS PROCESS. een oe 


Now in successful operation at Works of John Russell 
end Hekate Dinstiads Gen'e Bow Wie tee s Falls, Mass., By JOHN HORNBY, F.1.C. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. Price, $2.50. 


BURDETT LOOMIS, i tere Hartford, Conn, | a. m. car venpen & co, «Pine st. N.Y. ci 
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THE STACEY MANUFACTURING CO., | 


MANUFACTURERS OF 


Gasholders, Steel Tanks, 


AND ALL IRONWORK & MAGHINERY REQUIRED IN A GAS PLANT. 
ALSO THE ONLY AUTHORIZED MANUFACTURERS OF 


The Ghollar oystem of Gas Purification, 


OFFICES: 


No. 239 Mill Street, CINCINNATI, OHIO. ‘Phone, West 690. 


aE PLANS, SPECIFICATIONS AND ESTIMATES CHEERFULLY FURNISHED. 


RITER-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


7 Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks 
STEEL ROOFS and BUILDINGS. 























), PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 
GENERAL OFFICE: Pittshurg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 
WM. HENRY WHITE, 
e No. 62 Wall Street, - - - New=+YorkE City. 
S. ERECTION AND EXTENSION OF 


“1 GAS, WATER, AND ELECTRIC LIGHT WORKS. 


ids 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
Plans and Estimates Furnished. 


| 1902 DIRECTORY. 1902 


OF AMERICAN GAS COMPANIES. 


Price - - - - - $5.00. 


A. M. CALLENDER & CO., - -. No. 42 Pine Street, New York. 
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1842 = fleily & Fowler, = 1908 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 

















Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


LOGAN IRON WORKS, 


Brooklyn, N. WY. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 











The contract was completed and the 





BENCHES,. SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


‘ AND. ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
‘Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


Gas Analyst's Manual, 


By JAQUES ABADY, M. Inst. Mech, E, 
(Incorporating F. W. Hartley’s “Gas Analyst’s Manual” and Gas Measurement.”) 
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Ninety-three Illustrations and Nine Folding Plates. 
Bound in Handsome Half Leather. Price, - $6.50, 





FOR SALE BY 


A. M. CALLENDER & CO, - - 42 Pine Street, New York City. 
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Established iss4. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND DRY METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 





| 





@ ——-—— 


The amount of gas delivered for 


the coin can be instantly and The gas registered agrees abso- 


positively changed without re- lutely with the amount pur- 


moving the meter or replacing 
any parts. 


chased by the coin. 








WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 120,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


561 West Forty-seventh Street, | 51, 53 & 55 gaa Street, | Jefferson and Monroe Streets, 
NEW YORK, ALBANY, N. CHICACO. 


THE | CONNERSVILLE BLOWER GO., 


MANUFACTURER OF 


KOTARY POSITIVE PRESSURE GAS EXHAUSTERS, BLOWERS AND rl 





ee ne 





HORIZONTAL OR VERTICAL, IN CAPACITY RANGING FROM 0,000 to 1,800,000 CU. bald Ginchsediare PER HOUR, 
CONNERSVILLE BLOWER 00., Connersville, Ind, EASTERN SALES OFFICE: 06-97 Liberty St., New York City. 
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"OTHE TUFTS MOETER 60... 


ESTABLISHED S MEDFORD STREET T', BOSTO ON, MASS. 


Consumers’ Dry Gas Meters. 
Station Meters of Any Capacity. 


PREPAYMENT GAS METERS. 
MARYLAND METER CO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 88 to 92 Jackson Boulevard. 











CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 





SPHBOCIAL ATITBNTION GIVAN TO ALT REBPAIR WORE. 
® 


“Have you Seen our Complaint Meter?” 


mem Yu War 


Just now, as the freight 
traffic is so congested it is 
no longer safe to count ona 
prompt delivery, then send 
us your orders for immedi- 
ate attention, and we will 
fulfill your happiest antici- 
pations. 
KEYSTONE METER CO., 


RovvERsesFoRnRD, FA. 


FIELD’S ANALYSIS 


E"or the Wear 1901. 


An Analysis of the Principal Gas Undertakings in England, Scotland and Ireland. Being the 33d Year oi 
Publication. Compiled and Arranged. by 


JOHN WV. FIELD, 


Secretary and General Manager of The Gas Light and Coke Company, London 


Price $5. For Sale by 
A.M; CALLENDER & CO., - No. 42 Pine Street, N. Y. City. 
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+ AMERICAN METER COMPANY, 


NEW YORK, PHILADELPHIA, CHICAGO, 
SAN FRANCISCO, ST. LOUIS. 


| PREPAYMENT JETER. 


THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 
< READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 


HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


a——___METERS REPAIRED___.. 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 











v 
"x 
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FACTORY AT ERIE, PA. 








BX CERYPTsS FROM DECISIONS 


—OF THE— 


BOARD OF GAS COMMISSIONERS of the COMMONWEALTH OF MASSACHUSETTS 


Mr. E. H. Yorxg, 3 ; New Haven, Conn., Dec. 1, 1898. 
__ _ Dear Sir :—I am in receipt of a copy of ‘‘ Excerpts from the Decisions of the Board of Gas Commissioners,” which is a handy compila- 
ion in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. 
' I note that most of these extracts are broad and safe-guiding precepts, which apply with equal force to one Company as to another. 
he 13 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a 
nigh and safe authority in all matters pertaining to the anger, obligations, and rights of Gas Companies. Your little book will serve as 
+ valuable reference library in settling legal complications which often arise between a Gas Company and its customers. 

Yours truly, (Signed) F. C. SHERMAN, Superintendent. 





yf 





A 28-page Pamphlet containing the cream of this Board’s decisions as to the proper management of Gas Companies. 
Compiled by E. H. YORKE. ® Price $1.00. Address 


A. M. CALLENDER & CO., - ‘No, 42 Pine Street, New York. 
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The Advertisement of 


THE WESTERN GAS CONSTRUCTION COMPANY, Engineers and Builders, 


Inproved Double Superheater Lowe Water Gas Apparatis—Mannfacturers of General Gas Works mart Builters of Gas Works, 
FORT WAYNE, IND., 








JOHN J. GRIFFIN & cO., 


559 W. 47th St., 1513 to 1519 Race St., 34 W. Monroe Si., 
New York. PHILADELPHIA, PA., Ghicago. 


MANUFACTURERS OF 


GAS METERS, 


Station Meters and Experimental Apparatus of Every 
Description. 


PROMPT ATTENTION GIVEN TO ALI REPATRING. 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 40,000 now in use. 


The Positive dias. cra Meter. 


Positive Advantages ir = eB Negative Advantages: 


The Income is : | No “Deposit” is 
Quick and Sure. | ei Necessary to 
IT IS | | Start Business 
Better than C.0.0., ; —_ with a new Cus: 


As Gas is Paid ae tomer. : 


for Before Dew =f | NO GUSTONCRS ARE LOST 


livery. on that account. 


There is Money init |iuamunee ae Ho Time Lost Making Out Bll 


Forthe gas man. No Money Lost 


IT WILL GET NEW CUSTOMERS. , | on account of 
It will KEEP the Unpaid Bills. : 


ones you have. No Disputes on Account of Bills. 
THE PREPAYMENT SYSTEM IS PROFITABLE FOR THE GAS MAN 
AND PLEASANT FOR THE CONSUMER. 


OVER 100,000 OF THE POSITIVE PREPAYMENT METERS ARE IN USE IN THE UNITED STATES. 
: SEND FOR OUR BOOKLET. 











